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TRANSLATOR’S INTRODUCTION

F there be one defect more peculiarly English than
another it is the tendency to sneer at everything
foreign, at everything that is not familiar, every-
thing outside the daily experience of our narrow

life. Talking the other day with a man of acknowledged
ability and great public worth, I happened to mention
the name of Kant. ‘ Of one thing I can assure you,”
said my friend, ‘I am too old to have anything to do
with German philosophy.” Coming from such a man
these words set me wondering. Does there, after all,
exist such a thing as German philosophy? Surely
philosophy is the common possession of all mankind, not
the monopoly of any one race or language. There can be
few men in the world, whatever their nationality may be,
whodonotsometimes “ think about thought.” The famous
misunderstood ‘‘ Cogito ergo sum ’ of Descartes, con-
cerning which Chamberlain has much to say, must often
come into the least thoughtful minds. Why am I?
What am I? What are the relations between me and
the world ? are questions which are no more than what
is contained in the old Greek precept ywob: cedvrov.

The investigation of the laws of human thought, its
objects, methods, and results, belong to all humanity,
otherwise it is nothing. And in the case of Kant, that
great Lord of Thought, how far can he be called German?
Have we Britons, too, not some small hereditary share
in the legacy which he has left to the world ? True he
was the son of a humble saddler of Konigsberg—Konigs-

il




viii TRANSLATOR'S INTRODUCTION

berg, where he was born and educated, and which he
never left during all the long eighty years of his life, not
even for a butterfly’s summer holiday. But that saddler
was a Scot by origin. How he and his had found their
way to that far away northern town at a time when travel
was so difficult, I know not, but it is a feather in the cap
of our country, that perhaps the most wonderful brain that
ever thought, the brain whose power was, as Goethe said,
so great that even those who had never read Kant were
nevertheless unwittingly influenced by his writings, came
of our blood. We may be proud that we too have our
part, remote though it be, in his glory.

It is well that the latest, and by no means the least,
tribute to this gigantic intellect should have been paid
by an Englishman, albeit he has chosen the Germapn
language as the vehicle for his thought. Mr. Chamber-
lain’s countrymen must always regret the circumstances
that have caused him to adopt a foreign country and a
foreign tongue. In my introduction to another master-
piece of his, “ The Foundations of the Nineteenth Cen-
tury,” I have given the causes of that alienation—an
alienation not altogether of his own choosing. I need not
repeat the story here.

I make no apology for my attempt to reproduce his
work upon Kant in an English dress for the benefit of
those of Mr. Chamberlain’s countrymen to whom the
German language is a hindrance. The task which I have
set myself has been one of great difficulty. It is com-
paratively easy to translate a work of fiction, or even a
political work, but in attempting to render into another
language a book in which every sentence has been thought
out and weighed with, I might almost say, mathematical
accuracy, the translator is face to face with the danger
that a mere shadow of a word may introduce an important
element of confusion. Style must, of necessity, often be
sacrificed to the most literal, unchallengeable truth.
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For the exactness of the translation I can offer the
security of Mr. Chamberlain himself. He has taken the
pains to read it through from Alpha to Omega. He has
been so kind as to make many suggestions, and not a few
emendations. I am therefore in a position to lay before
the public a version of his work which has satisfied his
critical judgment. His own introduction amply explains
what has been his aim, and what are the means by which
he has attempted to reach it. It was a happy inspiration
which led him to test what he calls Kant’s ‘‘ style of
thought,” by comparing it critically with that of the five
great Thinkers whose methods he analyses with all the
learning and power of argument for which he is famous.
The high praise with which this endeavour has been
received by the literary world of Germany will, I hope,
find an echo among the learned of his own country.
Should it fail to do so it will be my fault and not his.
One thing must be remembered. Mr. Chamberlain warns
us over and over again that here is no exhaustive treatise
upon Kant’s philosophy. It is an introduction to the
man himself. He, as it were, leads us to Kant, enables
us to judge of his personality, to see how and why he has
become such a pewer in the world of thought. He wishes
to make us know Kant, and, knowing him, to love him
as he loves him.. No great Teacher ever had a more
devoted disciple than Chamberlain is to Kant : even in
the long years of illness under which he suffered, he tells
us that he found in Kant a sympathy and a consolation.

Immanuel Kant as he shows him to us is a wonderful
and an engaging personality—perhaps the sun in heaven
never shone upon a stranger being than the Scottish-
German Konigsberg professor.

If under Chamberlain’s guidance you penetrate into
the great man'’s sanctum, you will find a small wizen man,
hardly above a dwarf in stature, with sharp inquisitive
features, and an eye that penetrates your very soul, and

1.—A 32




x TRANSLATOR'S INTRODUCTION

seems to flood the whole room with light. His portrait by
Ddbler shows him dressed with scrupulous care. Be-
ruffled and be-frilled, his appearance is that of an old
French Marquis of the (Eil-de-Baeuf. Fine clothes are
his one sacrifice to the Arts; he conceives it to be his
duty to his visitors and to himself to appear to the best
advantage. One feels inclined to wish that some of the
modern men of learning would take a leaf out of his book,
slovenliness and economy of soap being in his esteem
no emblems of wisdom. He, on the contrary, is as well
groomed as any Beau Brummell, and, great philosopher
as he is, no petit mattre was ever more delicately turned
out. Such was the appearance of the man.

And his conversation! He has read every book of
travel that he can lay his hand upon. His knowledge of
the cities of Europe, especially of Italy, is so accurate
that you would imagine that he had spent his life in
travelling. An Englishman arrives in Konigsberg and
the conversation happens to turn upon Westminster
Bridge. The Briton is at fault, but Kant sets him right
with as great accuracy as if he had been the surveyor
who took out the quantities for the builder. His delight
is in works on anthropology, architecture, natural science,
history. Don’t presume to talk to him of philosophy !
he will have none of it—nor does he seem even to have
read the works of contemporary thinkers, save in the case
of Fichte, where he was eager to show that the man had
had the audacity to pretend that he based his philosophy
upon him.

Little short of miraculous were Kant’s grip and per-
sistence. He was a mere boy when he chose * the lonely
furrow ”’ which he was to plough. During the eighty
long years of his life he kept to the course which he had
laid for himself. Never for an instant did he swerve to
the right or to the left, and it was not until he was sixty
years of age that he conceived himself to be sufficiently
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equipped to face the public with his masterpiece. It must
be allowed that this showed phenomenal determination.

As to his moral courage there can be no two opinions.
He was the deadly foe of all that is false, of all supersti-
tion, of all dogma,—of all slavery. He preached the
freedom of man,—the ‘‘ freedom of freedom.” Religion
he looked upon as the duty which man owes to himself,
as ‘‘ the recognition of all our duties as Divine Com-
mands " ; God is a moral necessity, something beyond
comprehension : yet ‘ that there is a God in nature "’
cannot be disputed. And this is the man whom church-
men have been apt to hold up to execration as irreligious !

His physical courage was no less than his moral courage.
Fear was unknown to him. Upon one occasion a burglar
broke in upon him. He had mistaken his man. In that
puny body there was, to borrow an image from EGthen,
‘“ the pluck of ten battalions.” Kant rushed upon the
thief with the concentrated rage of a wounded tiger:
the intruder was so taken aback by the sudden fury of
the attack that he decamped, leaving the small philos-
opher master of the field.

What did the burglar expect to find in that simple
home? It was bare of all ornament, for art did not
appeal to Kant. Save only for the portrait of Rousseau
his walls were callow ; he looked upon pictures as mere
witnesses of the vanity of those who hung them. His
only gems were his thoughts, his wealth the rich mine of
wisdom and reason, and it is to that treasure-house that
Chamberlain lovingly and eloquently invites us here.

The translation of the notes is the work of Mr. Rudolf
Blind. To him is due that important part of the book.

REDESDALE.
April 8, 1914.
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INTRODUCTORY

HE philosophy of Immanuel Kant arises out
of the keenest dissection of the human in-
tellect, ‘and of its relation “to surrounding
nature : is it possible to place a clear con-

ception of it before a lay public not previously prepared
for its reception? Can a critical theory of recognition
be set out in such a way as to be generally intelligible ?
I hardly think so. And yet the wish not to leave a man
of Kant’s importance to be the monopoly of a caste of the
learned, but to make him a most precious possession of
all cultured people, is so well justified, that it is begin-
ning to spring up in many directions : already a number
of good men and true have, each according to his own
manner, kept this aim before them and done much
valuable work. Kant had said that he was born too soon,
and that a century must pass before his morning should
arise. That day is now dawning. It is no mere coinci-
dence that the first complete and accurate edition of the
various writings and letters of Kant should have begun
to appear in the year 1900 ; the new century needs the
protection of this strong intellect, that was able to say
of its own philosophy that it wrought a revolution in the
method of thought analogous to that of Copernicus in
physics. To-day there are some few who know, and
many who suspect, that this philosophy is destined to
form a main pillar of the culture of the future. Kant's
method of thinking is a shield against the two opposite
dangers—the dogmatism of priestcraft and the super-

3




S %in.e 1 INTRODUCTORY
stition of science ; at the same time it braces us for the
self-sacrificing fulfilment of the duties of life.

Where a need is great and universally felt, there many
have the right to lend a hand. Schiller’s verses are, as
is well known, applicable to ‘“ Kant and his commen-
tators "'—

How many one rich man can feed !
When kingsb:milding, carters find their work.

I too am a beggar. A beggar who from his youth up has
sat at the rich table of the King of Thinkers. Till now it
was my wont to sit at this table, untroubled by care : [
was rather beggar than carter; I fed my intellect, but
did not bring myself into play. Never would the thought
have entered my brain that what was to me am intimate
event in my life might some day be turned to account-
for the benefit of others. In order that the reader may
know exactly what has been my fixed goal in the follow-
ing lectures, but may at the same time see what I do not
aim at, I will first of all explain what have been my
relations to Kant—for so I may call them—and then, in
a few words, set out the special motive for their publica-
tion.

Kant’s contemporaries are fond of dwelling upon his
eye. One of them writes: ‘‘ Kant’s eye, out of which
the deep look of his intellect shone forth veiled by a slight
cloud, was, as it were, formed of the heavenly ether ; it
is impossible to describe its bewitching glance.” Another
—a mere dry physician—says: “I cannot give myself
free scope upon the subject of the intellectual significance
of his beautiful, large blue eye. Revealing a pure inmost
clearness, it was at the same time an expression of good-

"ness of heart and kindliness, and specially did it beam
upwards when Kant at table, bowed down with think-
ing, would after a moment suddenly }ift his head and

address some one. It was as if a peaceful light, streaming
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from him, spread itself over his words and illuminated
all around it.” That eye, formed out of the heavenly
ether, that spread light over his words, his often
obscure words, shone upon me the first time that I
turned over the leaves of a book of Kant’s. It may well
be that I did not always understand his language :

eye I always understood; I honoured the phﬂosopher
but the man stood still nearer to me ; that Sage in whose
eye a whole philosophy is reflected,—a philosophy to
which it is impossible to give exhaustive expression in any
scheme even were that scheme one of Kant's own de-
vising, for the simple reason that it is far too unwonted,
far too comprehensive and unfathomable, far too closely
adapted to, and in harmony with, those riddles of life which
can never be expressed in words. And so, as the years
ran on, I became more and more intimate with Kant.
His manner of thinking grew into me, or I into it. And
here there was one distinguishing characteristic feature
in Kant’s method of thinking which exercised a special
stimulus upon my mind, and lightened the task of
accepting his thoughts. For Kant’s books, however dry
and stiff theymay appear at first sight, are living creations.
In him there is no flat faultless exposition of a neatly
chiselled system which on a given day is laid before the
world as a finished whole, but the passionate work of a
genius whose life’s task is the inmost organisation of his
philosophy, a life’s task with which he is busied night
and day from early youth to advanced old age, fully
conscious of its importance to the human race. He him-
self warns us in the most difficult of his works, the
Critigue of Pure Reason, to look upon it as “a document
which runs on in freedom of speech,” that is to say not
to be too fussy about words, not to deal in learned hair-
splittings. When in spite of this warning some new
Editor, relying upon an extensive historical and critical
collection of materials, undertakes to prove that the
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different parts of this work were written at different
times,—that Kant inserted new matter without having
previously re-read that which went before and followed
after—that he therefore repeated some things over and
over again, leaving other things unsaid—that he was
often faithless to his own definitions, or used different
descriptions for the same circle of thoughts,—all these
suspicions, many of which are certainly groundless, only
go to show us that in this work we have before us some-
thing which was the result of living thought, growing
day by day,—not something artificial and hide-bound,—
and that it is based not upon words and definitions, but
upon perceptions and convictions, and indeed upon per-
ceptions and convictions which have all the more influence
upon us in that they never freeze into numbness, but are
viewed and described in one way to-day, in another to-
morrow. ‘‘ All that I wish is to be understood,” Kant
said in reply to the first of the long list of his profes-
sional word-critics. It was thus that, in spite of his laby-
rinthine sentences, Kant became dear to me as a writer.
He never occupies himself with learning, but with life :
the metaphysics of the schools are to him a wilderness.
It is on the contrary the idea of personality which makes
us conscious of ‘‘ the august character of our nature”’ ;
it is upon this, upon the liberation of man, upon the
development of all the exalted qualities which lie hidden
in his being, that Kant’s whole method of thought is
directed. It was at his instigation that I arrived at not
allowing myself to be deterred by those pedants ““ who
tear single points out of their context,” and pick out
‘ imaginary contradictions”’; but as ‘ mastering the
idea as a whole.” That is the only thing that signifies,—
the idea as a whole. It is this idea which at the outset
drew my intellect to Kant. And what is this “ idea as a
whole,” if it be not the personality itself which shone
forth from that ““ bewitching eye,” and is embodied here
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in a philosophy ? Goethe tells us that to busy himself
with Kant acts upon him * like stepping into a brightly
lighted room.” With me that feeling has always been so
vivid, that during long years of suffering, when all other
reading was impossible, I could refresh myself with
Kant. The mere contact with that intellect, purifies,
braces, and heals. Every man who approaches him in the
right spirit will feel the same.

Such, briefly told, are my personal experiences of Kant.
But when a few years ago I was asked by friends, who
had tried much and greatly failed, for advice as to how
they should begin to make themselves familiar with the
so much dreaded Kant, I was at the first blush puzzled
as to what I should answer. There are, it is true, excellent
books as introductions to Kant's critical world of thought,
but they are to my thinking all marred by the same
fault : they are technical, and on that account attack
the subject from an abstract point of view. Now I am
of opinion that Kant must be the common property of
all cultured persons, and to that end we must make his
personality, and not the scheme of his thoughts, and
least of all a single work such as the Pure Reason, the
‘central point of the exposition. The living force of all
that which takes effect under the name of Kant, is the
Man who lived at Kdnigsberg from 1724 to 1804. And so
I ended by recommending my friends to begin with the
descriptions of his life, the old biographies by his con-
temporaries. To read Jachmann, Borowski, and
Vasianski is to honour Kant and to love Kant : whoever
has done that is on the right way towards understanding
him, and that with an incalculable advantage which
appears from the following consideration. Few indeed
will be in a position to understand Kant in the sense
that they can see over the vast horizon which he over-
looked, or to follow him down into those depths which it
was his peculiar, rare gift to fathom; if we approach
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him from one single side we shall only see one portion of
this philosophy, and that means a fraction,—something
torn out,—essentially imperfect ; whereas on the contrary
if we take our start from the centre of the living person-
ality, we shall be in a position to draw a circle round this
centre, wider or narrower in proportion to our gifts, and
this circle, no matter how great may be its diameter, will
be an organic whole. Only that which is harmony and
all-round accomplishment can be called culture. It is
not enough to make Kant accessible; it must be done in
such a fashion as will make him a real motive power in
culture. It was this consideration that led me to the
question whether it might not be possible and useful to
extend the narrowly bounded circle drawn by those
lovingly descriptive biographies. No systematic and
collective setting out of his life’s work, such as the pro-
fessional schoolmen have attempted with more or less
good fortune,—still less a searching analysis and display
of single writings and series of thoughts ; but a survey of
Kant’s personality from the purely human standpoint.
What the day brings quickly fades from our sight, over-
whelmed by the unceasingly rising piles of the desert
Sand of Time: in spite of that the fleeting experience
leaves behind it in faithful memories the impression of
something which is everlasting, because it can never
come back : that is the memory of the indivisible, of the
incomparable, of the man.

Every man is in his place immortal.

However, since all repetition is a crime, and since the
biographies have told us all that is necessary about
Kant’s course of life, his disposition, and his habits, it was
clear that this attempt at an interpretation must be con-
fined to his intellectual personality. Not the crooked,
zigzag line of a human destiny, but the immovable
inmost soul of the given being,—not the thoughts of the
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thinker, but the way in which he arrived at thinking
those thoughts: that was what it must be my aim to
grasp. A system of philosophy is from the outset fixed
by the construction of the personality. Education and
the influences of life, among which the mother-tongue
asserts itself as the most active and despotic factor in
thought, only occupy the second place in our attention
in so far as they are responsible for giving form. But in
what way are we to set about portraying a personality ?
In my first lecture I have established the conviction that
comparison alone can lead us to our goal. If I compare
great thinkers, which always means great Seers, with
one another,—a Kant, a Goethe, a Plato, a Descartes,—
enquiring less as to what they saw than as to how
they saw it, I soon discover how exactly the organic
quality of their mental machinery and of their intellectual
aptitude conditions their philosophy : at the same time
the comparison teaches me to form a sharp and living
estimate of the peculiarities of each. The work of com-
parison must always proceed from the eye. We can only
judge men when we see them at work; yet, by following
this road we soon unconsciously reach the domain of
metaphysics, even down to the discussion of fundamental
definitions and the like. And so we suddenly discover
that we have been not insignificantly helped in our task,
and that too in a more wholesome fashion than through
attempts at courting popularity. We cannot drag a man
like Kant down to our level. The rather should we follow
the roots of his idiosyncrasy in various directions, seeking
for points of contact with phenomena that are more
familiar to us, and in this way by degrees strive to work
our way up to him.

Such are the impulses and the considerations to which
the present work owes its inception and its peculiar
form. In the first instance I dealt only with lectures
hastily thrown off, intended only for a most limited



10 INTRODUCTORY

circle: even in the more closely worked up state, this
characteristic of unfettered living conversational talk,
has been preserved in spite of its far more extended
sphere. The lectures were destined for friends, and even
now that they have to face a wider circulation, they are
addressed only to sympathetic intellects. It is a layman
who is speaking to laymen. His object is far less that of
teaching than that of pointing the road to learning. His
ambition is to stimulate, to arouse, to inspire enthusiasm :
he desires to reveal lines of thought to shed light and
lucidity, to give men confidence in their own power. So
soon as the reader shall have reached the field of attraction
of the great master he will no longer need this friendly
hand. Until he reaches it, while he is yet on the road,
let him not be too proud to accept its help.
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GOETHE

HE manner in which a man looks upon the

problems of life and of the world, in other l

words his philosophy, is born with him ; lt'

is the necessary result of his way of ‘‘ seeing.”
We may admit that the limits of the peculiar form in
which he gradually works out this inborn quality of his
into- a more and more perfected embodiment, and first
becomes conscious of its possession, arise like a network
of diagonal lines out of his own original self, under the
influence of the workings of his time and his surround-
ings; still, at the root of all is the persona.htyz

The development of the soul is like that of the body:
encouragements and hindrances crop up, asserting their
power at every step ; nor can we afford to lose sight of the
following considerations. If in the life’s work of a great
thinker we are content to compare the doctrines and
the systematic construction in his labours at different
stages of his existence, or to collect utterances and
opinions upon any special question drawn from every
nook and corner of the overflowing intellectual treasure-
house of genius, we shall easily bring to light a whole
chaos of contradictions. There is no great cleverness in
that. It is the way in which to create the impression
of uncertainty and unreality; the consistency of the
thinker’s philosophy is apparently destroyed. If, how-
ever, we look more closely, we shall face these uncertain
wavering utterances of the thinking brain with special
_attention, inasmuch as it is just in these inconsistencies -
13
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that the fight of the one man defending his own against
the surrounding world of prejudice is revealed, and in
no other way can the special and distinguishing features
of the individual be laid bare. This is conspicuously seen
in Kant, for in his case it is not, as in that of Schopen-
hauer, for instance, the uniformity of a systematic
method of thinking which gives consistency to his work -
in the field of philosophy, but the practical combination
in one living personality of very different, indeed almost
contradictory, intellectual faculties. I think, therefore,
that you will penetrate into Kant’s work with greater
ease and surety, if in the first place you become familiar
with the rich world of his personality.

Men who wish to become acquainted with the philos-
ophy of Immanuel Kant are apt to plunge with all the
boldness of insanity into that most difficult of all the
works of the world’s literature, the Critigue of Pure
Reason; most of them soon lose courage, and end by
contenting themselves with reading the chapter on Kant
in some history of philosophy. I would urge you to
follow me on a different road I would urge you, before
venturing upon the study of any of Kant’s various
writings, and before attempting to assign to this rare
man any place in history, to learn to appreciate those
essential features of his intellectual existence which
differentiate him from all other thinkers, and so to
become familiar with his life’s work. I am not looking so
much to the outward aspects of his personality as to his
intellectual faculties, considering them, so far as may be,
apart from the accidental conditions of time and space.
History is apt to blind us to that which is eternal. The
details of Kant’s life, his fate here upon earth, are acces-
sible to you from all manner of books. For a know-
ledge of his character I would refer you to the three
little sketches by his contemporaries, Borowski, Jach-
mann, and Vasianski.! His philosophical teaching is
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dealt with in thousands of books and essays in all the
languages of Europe.? Naturally we too must draw
upon these various sources; but we shall not dwell too
much upon them, for our object lies in another direction.
It must be our aim to ascertain what was the original
nature of Kant’s intellect ; how he looked out upon the
world.; how he worked up in his soul the impressions
which he received ; in what manner he was bound to
think. We wish to know what intellectual materials he
assimilated, and what he rejected; what were the
intellectual achievements for which he was specially
qualified, for what on the other hand he had little aptitude
or none. We wish to investigate the motive powers which
gradually impelled him to devote himself to the most
abstract thinking, and which gave him the perseverance
necessary for his herculean labours. Above all, we shall
endeavour, silently and attentively, to keep watch while
he thinks, so that by practical appreciation we may be-
come acquainted, if not with the artistic whole of his
finished thought-structure, at any rate with the special
features of the world in which he lived and worked accord-
ing to the dictates of his natures. In short, we desire to
investigate the individuality of the Thinker, the qualities
of his intellectual personality. That will without doubt
result in our arriving at the distinguishing peculiarity
of his work, at any rate in its larger and more general
features, and that will lay the foundation for further
study hereafter.

How can such a task be accomplished ? To my mind
there is but one way, that of comparison. ‘‘ Nous ne
pouvons acquérir de conmaissances que pay la vote de la
comparasson,” says Buffon, the great naturalist.®> For a
theoretical description presupposes a whole series of
definitions, and in the face of life all definitions shrivel
up into figures of speech. Except in the case of mathe-
matics and logic, in which definitions deal with the formal
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aspect of universally accepted schemes of perception
and comprehension, all attempts at defining rest upon
the fundamental disregard of the single individual ; for
example, in Zoology or Botany we define a species, whilst
we are only calling attention to that which is common
to the different individuals, whereas the peculiarity of
the single individual, even of its outer form, is made up
of a hundred features, which defy all verbal description.
There is no such thing as a *“science” of the individual.
And this holds good if instead of the outward and visible
form we take into consideration the invisible inner nature.
In such cases, on the contrary, generalities mean little or
nothing and, unless we are guided by ample and very
. exact perception, are almost always misleading. If, for
instance, I read that ‘‘ the predominance of abstract
thought over concrete thought is characteristic of Kant,"”
how am I the richer? I have only gained a phrase
which may be indisputable, but is yet no more than a
phrase, and indisputable only in so far as it contains
nothing but a nebulous generality. No one can think
without perceiving, and no one can perceive unless he
can form ideas. We shall see presently that Kant's
intellect possessed a peculiar power of perception,
whereas many of the so-called.intyitive thinkers, that is
to say men who devote themselves rather to ocular per-
ception, like Goethe for example, continually mix up
utterly unimaginable thoughts with their so-called
intuition. We cannot hope to arrive at a conception of
the individuality of an intellect by mere verbal portraiture.
This would give us at most but a flat picture, whereas
I am penetrated with the desire to furnish you with a
perfect .plastic representation. Comparison alone can
serve us to this end. We are apt to undervalue the in-
tellectual differences between man and man; they are
immense, not only in respect of pius and minus, but also
in respect of the “ how” in men of equal importance.



GOETHE 17

Here we shall find that Nature has prescribed to the
thinking of each individual limits from which there is no
escape, a matter to which we shall call attention in a
future lecture. It follows that if we choose the right
men for the purpose of our comparison, the strong
shadows cast by these models will bring the picture of
Kant’s mind,—the peculiar characteristics of his world of
thought,—more and more into relief.

The first important consideration is, whom should we
choose for our models? I do not propose to start by
justifying my choice; its worth must prove itself.
One thing only I will say, which is that I cannot endorse
the views of the average modern German who in the
Philosopher sees no more than a species of the genus
Professor. We need not undervalue the meritorious
activities of the expert, especially in the investigation
and exposition of the history of human thought, and in
the education of our sons; and yet we have a right to
require that some distinction should be drawn between
professional knowledge and genius. Kant himself lays
stress upon this.# We do not bestow the title of artist
upon a man who is a professor of the history and theory
of art ; nor do we for an instant compare him with those
divinely favoured men, whose work has given birth to
the material for a science of art. We should make the
same distinction here. * Pure Philosophy is a product
of Genius,” says Kant, and Goethe repeats the same in
his own fashion.

Is it only the poet that is born? The philosopher is born no less.
Truth can after all only be seen when brought into form.

All that we consciously perceive, all our ideas concerning

intellectual and moral entities, all our pictures of the

world at our feet and of the cosmic universe, come to

us as the inventions of single supreme intellects. An

image conveying the sense of the unseen; a thought
L—C
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which gives intelligible shape to that which is seen,—a
combination of a series of disjointed phenomena into one
connected whole,—are just as much a work of creation
as an epic or tone-poem.® The mere expression of such a
thought is not sufficient to give it life and enable it to
bear fruit; it must at the very outset possess certain
potentialities with which genius alone can endow it;
it must be ‘“ brought into form,” otherwise it could not be
perceived. These are matters which we are apt to forget
in the indolent enjoyment of what has become an heredi-
tary intellectual property. It is little by little that our
store of ideas, * rendering possible this system of philos-
ophy,” has grown rich, but the process has been very
slow. Up to the present time thoughts capable of
illuminating have been few and far between; and the
incitements to new thoughts and new surveys of the world
have for the most part arisen not out of philosophy, but
out of the progress made in natural science and mathe-
matics, or out of absorption in religious sentiment.
That may possibly be the reason why, of the thinkers
who have made epoch in the world, hardly one has been a
philosopher by profession, and why the world has no
reason to congratulate itself upon the period when in the
nineteenth century the * pure philosophers’ ruled
almost alone.®* Even Kant started his career as a savant
not with philosophy, but with mathematics, physics, and
theoretical astronomy. He was originally professor of
mathematics, and owed his chair of philosophy not to
the wisdom of the university authorities, but to the
accident that his colleague who occupied that chair was
desirous of an exchange of duties. Even in his ripest
old age Kant preferred to read about anthropology,
geography, physics, mathematics, and the science of
fortification ; whereas he never once lectured upon his
own metaphysical doctrine. He was led to his investiga-
tions of the whole range of the human intellect by the
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necessity of securing an indestructible foundation for
practical philosophy, that is to say *the method, of
educating and ruhng mankind "' (Letters, 1, 138),—and
for exact natural science. In the letter which I have just
quoted he says, with a sigh, *“ I shall be glad when I shall
have brought my transcendental philosophy to a con-
clusion.” Here there is one more reflection to be made.
Logic and dialectics, which together with history make
up, and properly so, the main subject of so-called * philo-
sophical "’ education, have no significance beyond that
of a discipline. It is impossible, in spite of all attempts,
to compare them with mathematics,—for mathematics,
at any rate geometry, which is their only constructive
branch, are perception, and even though this perception
be subject to certain limitations, it still, being perception,
leads us on further and further; its growth knows no
end, and its interchange of relations with all sciences is
endowed with perpetual life and newness. Logic, on the
contrary, is nothing but a school of method. We may
admit that that is no small matter, but what we must
learn to recognise here is the fact that a knowledge of
logic, like reading, writing, and arithmetic, can at most
only indirectly contribute to the building up of a system
of philosophy. Logic is like a mill, a mill incapable of
extension, but in the use of which we can, by practice,
to a certain limited extent perfect ourselves. A mill,
however, is of no use unless there be grist to grind, and
this grist is no produce of the stark, lifeless millstones,
but grows out in the open, germinating in the dark
mystery of the earth, coaxed into life by the burning
rays of the far distant sun.

This is why, in our wish to compare other men with
Kant, we shall lay no stress upon their belonging, or not
belonging, to any special guild of learning ; it is its area,
its illuminating power, its creative fullness, and its
organic consistency which lend value to a system of
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philosophy. It is for that reason that in a former work*
I have proposed to draw upon the wealth of the German
language in order to distinguish between ‘‘ philosophy "’
and the German word “ Weltanschauung.” The word
philosophy, borrowed from the Greek, must always bear
the meaning of a learned or scholastic discipline. The
German word implies a predisposition allied to religion
and mythology, altogether human, but developed in all
manner of different directions, with a network of roots
nourished by art and science, by philosophy and mathe-
matics, a tendency the foremost aim of which is to
establish a harmony between the outer eye and the inner
\ eYe. or should this figure of speech be too bold, between
aseeing and thinking and conduct.” If, then, we should
press into our service the words philosopher and Wellan-
schauer,t drawing the same distinction as we have done
between philosophy and Wellanschauung, we should
know exactly what manner of men to select for the
purpose of comparison. Not every philosopher has been a
Weltanschauer, and the great Wellanschauers have been
poets, painters, statesmen, physicians, priests, mathe-
maticians, historians,—now and again also, philoso-
phers.

For reasons which will by and by reveal themselves,
and which I venture to hope will be justified, I have chosen
for the purpose of comparison, the following five men :
Goethe, Leonardo da Vinci, René Descartes, Giordano
Bruno, Plato. I shall devote a lecture to each of these,
not indeed with the object of giving a complete account
of their several systems of philosophy, but in order to
analyse the method of each one, and to contrast it with
that of Kant. As a matter of course, Kant must be
the first consideration throughout ; a sixth lecture must

* The Foundations of the Nineteentk Century, German Edition,

736
+ A man who observes or contemplates the systems of the universe,
moral and physical.



GOETHE 21

be given up entirely to him, while the results of the
previous lectures will be turned to account and sum-
marised in its interests.

Much might be added as to the plan which I have in
view, but I think that for the present the above indica-
tions will be sufficient. The names of Goethe, Leonardo,
Descartes, Bruno, and Plato are known to everybody ;
they are all that is necessary as a first guide on the road
over which I hope to travel in your company. I do not
wish to tie myself down to any tedious hard-and-fast
scheme, but propose to deal with the subject-matter
in each lecture just as the instinct of the moment may
suggest. The man who pursues some living thing is a
hunter ; all his senses must be on the alert, he must know
when to wait and when to strike. There shall be no
ostentation of learning, nothing at any rate which might
in the professional sense be called learning. Iam but a lay-
man who is addressing laymen. We will not quibble abont
words, we will only keep our eyes open for an unpre-
judiced observation of that which is obvious to every
man who takes the trouble to watch. Kant himself, in
his severe way, says, ‘ Subtle errors have an attraction
for self-conceit which delights in the consciousness of its
own strength, whereas obvious truths, on the contrary,
are easily grasped by common sense.”’® That which is
best is the common inheritance of us all; for, as the
Bible points out, God has given us eyes that we may see.
Besides this our aim shows us the road which we must
follow, and in kindly fashion limits our task. We cannot
even make an attempt at anything like completeness, save
only in the perfect plasticity of every conception at which
we arrive. We shall make it a principle to avoid busying
ourselves with any particular thought until we are
equipped with a sufficient material for perception ;
on the other hand, as soon as we have a clear sight of
such a thing, we shall spare no time, but turn the subject
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over and over again, until we have investigated it through
and through. In order to furnish such subject-matter as
may be indispensable to perception, I shall in each lecture
introduce an excursus which, though it may appear to
lead us away from the subject, will in reality help us
to grasp it. ‘‘ How,” says Kant, “ can we gain sense
and significance for our conceptions, unless we supply
them with some form of perception, which must be an
example drawn from a possible experience ? *®

In these lectures I do not aim at an interpretation of
Kant’s theoretical teaching; what I look to is perhaps
more limited, but certainly more difficult ; my object is
nothing less than to draw near to Kant,—to enter his actual
presence. The worst fault in the civilisation by which
we are surrounded, is that it paralyses the intellect.
Our obligatory school curriculum and the pressure on all
sides that cramps us on leaving school, forcing us into
definite paths, acts as a stencil on our method of thought ;
the press does the rest ; under its fateful gorgon-glance
every feeble attempt at independence is nipped in the
bud. Without the power of motion there can be no such
thing as understanding. When Kant says, ‘‘ we only
understand that which we do ourselves,”” he of course
means his dictum to be applied as a criticism of recogni-
tion, and is referring to the human intellect in general ;
but it is a saying which is applicable to all understanding.
In order really to understand a given personality in the
methods of perception which are peculiar to it,—not
merely entering into arguments as to the doctrines which
are the result of that perception,—we need the faculty of
imitating its special methods, its predilections, tricks
and knacks, in short, of working and constructing, as it is
wont to do itself. Kant often asserts that outward
imitation leads to inward sympathy; for instance, if
you always answer a sulky young girl with a friendly
smile, by degrees she will be converted to amiability 13°
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A joke that is full of the deepest sense. If Kant is as a
rule little understood, if his writings are considered too
difficult, it is above all because his personality in its
intellectual peculiarity is utterly unknown. We, how-
ever, are apt not to trouble ourselves about that, but
must needs go straight ahead, deluding ourselves with
the idea that out of a series of words strung together, we
can simply and without more ado become acquainted
with his perceptions. That could only be the case if Kant
had nothing new to tell us. The meaning of a word, apart
from the hard-and-fast stencil of it, is always fluctuating.
.A word is no coin representing an equal value as it is passed
from hand to hand. On the contrary, the word grows
with the man who utters it ; it may be broad or narrow,
definite or indefinite, rich or poor, brilliant or colourless,
according to the intellect whose servant it is; it travels
in space so that the range of ideas which the same word
reaches is often quite unequal in various persons,—ideas
sometimes hardly intersecting one another. How specially
is this the case with a Kant ambitious of effecting a Coper-
nican revolution! And yet that very upheaval must be
carried out with the old words; how otherwise would he
make himself understood ? But how are we to give a right
value to the old words if they carry a new meaning ?
There is no royal road out of this dilemma, for we can only
understand a man’s thoughts from his words, and his
words from his thoughts. And so it may be justifiable
to attempt the paradox of setting the conception before
the doctrine, and to represent the personality out of its
work, not in its work,—justifiable not as a universal
method, and yet as one among many methods. :

One last remark and I shall have brought these intro-
ductory considerations to a close.

The road on which I hope to act as your guide will not
lead to a knowledge of learned and professional philosophy.
What I have already said is enough to show that ; still,
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I am bound to insist upon this fact clearly, expressly,
and once for all. In order to grasp what lies at the root
of an individual’s peculiar way of thinking, more mobility
and dexterity of mind are required than what the pro-
fessional philosopher can claim, or even allow, when ex-
posing his abstract system ; but, of course, this mobility
has to submit to special limitations; we cannot study
personality and systematic philosophy at one and the
same time. As Goethe says in a famous sonnet, *“ not
only does the master mind reveal itself in its very limita-
tions,” but, as we see in every form of life, whatever is
* masterly "’ arises only within such limitations. When
we burst the barriers we wreck the form. We shall often
have to allude to philosophical theorems in these lectures ;
but it is not the theorems but the personalities of the
thinkers that are the centre of interest ; there it is that we
shall find the informing law. Put this idea into a formula
and it would run,—it is not the thoughts that count,

.. but the method of thinking out of which those thoughts

proceed. Thinking, however, is revealed in thought, and
thus it is clear that the material with which we have to
deal is in the main the same as that which has been
worked up by professional philosophy ; for long distances
we shall have to travel close along the frontier, and shall
have before our eyes the same boundary stones as the
professional philosophers. But we shall take our survey
from a different point of the compass from theirs, and so
see in another light and in another perspective. The same
thought will assume a different form. That is what you
must never forget, otherwise you will be expecting from
me something outside of the scope of my undertaking,
and will feel disappointed when you find that a laborious
study of the works of the learned still lies before you ;
at the same time you might easily undervalue the signifi-
cance of my attempts. Against both of these ideas I enter
my protest.
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To-day, then, we shall speak of Goethe, that is to say,
we shall compare Goethe’s method of seeing and of
treating what he sees, with that of Kant.

Goethe himself challenges the parallel. After praising
Kant in a conversation with Eckermann as the ‘‘ most
pre-eminent of all philosophers,” and declaring that Kant’s
thoughts had penetrated German culture to such a
depth, that from that time forth even those who had
never read him could by no possibility escape from his
influence, he makes the following remarkable observation :
* Instinctively I followed the same road as Kant.”
It is well that we should have this upon the authority
of Goethe himself, otherwise I should run the risk of being
accused of hairbrained paradox, if not of the audacity
of a dilettante, for daring to claim relationship to one
another for two such opposites. But Goethe was a man
every one of whose words might be weighed in a gold-
smith’s scales ; so when he says, *“ I instinctively followed
the same road as Kant,” he is making a clear, distinct,
and decisive statement, which no one can pass by un-
heeded. In talking with Eckermann Goethe certainly
thought it unnecessary to bring forward any deep reason
for what he said, but confined himself to a few cursory
explanations of little value—for Eckermann was but
meagrely equipped in philosophy, and at that time was
generally unacquainted with Kant’s writings. On the other
hand, we possess elsewhere in Goethe’s works ample
justification of this remarkable statement, more especially
in the precious series of short essays, Einwirkung der
neueren Philosophie, Anschauende Upteilskraft, Bedenken
und Ergebung, and in many other places. But even if we
were not in possession of these documents, I would pledge
myself to show, from the life’s work of the two men,
the meaning of the words, * I followed the same road as
Kant.”

Any detailed account of the influence of Kant upon
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Goethe’s method of thought would be out of place here.
Without embarking upon history, our only desire is to
lay stress upon the fact of the close relationship between
the two. In regard to this a remark of Goethe’s own is of
importance : * It is by no means a matter of indifference
at what period of life we come under the influence of a
strange personality ; that it was upon my mature age
that Kant made his influence felt had a deep significance
for me.” It is easy to see what he means if we compare
the rest of his utterances about Kant. Had they been
received prematurely the germs of such a searching
analysis of thought, the mature work of a man who was,
as it were, born fully mature, would have threatened the
independence of Goethe’s power of perception; as it
happened, Kant entered his horizon of thought at the
psychological moment, and gave him, as Schiller did,
something which he had not possessed up to that time,
although it must have lain dormant within him. “ For
the first time,” says Goethe of his maiden attempt to
penetrate the Critigue of Pure Reason, *“ a theory seemed
to smile upon me.”!! And yet this work was but little
fitted to serve a Goethe as an introduction to an apprecia-
tion of Kant. The real intimacy only began with the
Critique of the Power of Judgment, of which Goethe said
that he was indebted to it for * a most happy epoch in his
life.”” In Goethe’s mouth the word “ epoch " is worthy
of note. For the full ripeness of Goethe’s existence, com-
prising the last forty years of his life, remained under the
influence of Kant, or to put it better, Goethe’s philosophy
from that time forth stood in reciprocal sympathy with
that of Kant.2? In March, 1791, Goethe was already deep
in Kant’s writings; for the Goethe archives contain a
notebook of that date with extracts all in Goethe’s hand-
writing. Not long afterwards came the decisive influence
of the intimacy with Kant’s most talented disciple,—
Schiller. Goethe himself bears witness,—" over and over
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again I returned to Kant’s teaching . .. and gained
much for my everyday use.” For in the meanwhile he
had once more taken up the Critigue of Pure Reason,
and he had succeeded, as he tells us, in ‘‘ penetrating
more deeply into it,”” and that indeed because he had
recognised that it was impossible to estimate Kant's
philosophy by means of that fragment of it which is con-
tained in the Crstigue of Reason, but that his different
works, * all the children of one brain, are continually
interdependent.” It is no matter of wonder, then, that
the old man who had grown so anxiously scrupulous in the
use of his predicates, should love to speak of Kant in
superlatives. So in 1825 he writes of * our glorious Kant,”
and in 1830 of the “* boundless gratitude which the aged
Kant has earned for himself of the world and, I may add,
of myself.”’?* And six months before his death he says
emphatically of Kant’s philosophy, * it made me watch
over myself—an enormous point gained.’’14

Though this historical connection is only interesting
parenthetically, I have thought well to say so much
briefly as a general guide to the understanding of a rela-
tion which almost all Goethe’s biographers have deliber-
ately left unnoticed.!®* Let us now without further delay
turn our attention to the living personality.

A page or two back I alluded to the allusion in the
Bible as to the gift of eyes that we may see. If ever a
man was gifted with eyes that he might see it was Goethe.
Just as the heart is the living centre of our body, from
which all the blood ebbs and to which it flows again, so
is the eye the centre of Goethe’s intellectual life; he
says himself, “ The eye has been the organ above all
others with which I have grasped the world "’ (Wahrheit
und Dichtung, Book 6). Almost all the decisive im-
pressions of his life are received through the eye: in
order to love Schiller he must see him. His eye is an
organ which there is no satisfying, and what it has seen
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it retains, changing it into flesh and blood and bones.
I am just one of those Ephesian goldsmiths, who pass
their whole lives in watching and wondering and adoring
the marvellous temple of the Goddess, and in copying her
mysterious forms.” Thus spoke Goethe as a man of sixty-
three,2® and herein lies the secret of the wonderful
phenomenon that Goethe never ceases to grow, that
even as an old man with every returning spring, like a
venerable oak tree, he puts forth leaves as fresh and
green and young as a sapling in its first year. The process
of nourishment never ceases. It is the eye which
establishes the connection between the individual and
nature : the other senses take a second place : theintellect
on the other hand—whether it be a simple ganglion in
the first segment of the earthworm, or a powerfully
developed brain-substance inclosed in the hard skull, is
always lying hidden in unattainable depths, separated
from the world, a born egotist.. The eye is the bridge.
What would be the use of this bridge—the eye—unless
somewhere in the darkness of the fortress there were a
king waiting for his guests, a magic-working king, trans-
forming all things at his pleasure, ordering all things in
the manifold boundlessness of nature after a human
standard, and out of the world of law and insensibility
fashiqning a world of Freedom and the soul ? Manifestly,
however, it must make a great difference whether an
individual throws the weight of his activity inwards or
outwards, whether he is contented with as few impres-
sions as possible from without, and takes his delight in
working these up, or whether he stands night and day
on the watch, seeking to enrich himself with new and
yet newer treasures of thought. The words of his own
watchman, Lynceus, are in the fullest sense applicable
to Goethe—'* Born to see, trained to perceive.” Indeed
these words carry a double meaning. His eyes were
“born "’ with the gracious gift of seeing, but they were
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beyond that systematically and strictly “ trained *’ from
his youth up. Goethe’s intellectual development might
be described as a conscious and self-imposed consumma-
tion of the power of sight. Here we have a process of
will running parallel with the law of nature in regard to
the progressive advance of age. In youth it is the artistic
sight of the soul which is dominant. * The world around
me and heaven rest in my soul like the image of the
beloved.”!? Later on it is the method of perception of
the maturing man which comes to the front, observing
incessantly, enquiring, comparing, seeking to understand
nature in her being and in her processes ; when he nears
his sixtieth year Goethe confesses, * Though it was a
pain to me at first, I had at last to think myself lucky
that while the artistic sense was threatening gradually
to leave me, the scientific sense developed itself with
more and more force in eye and mind,”’1® and while thus
the watchman’s eye was adapting itself with instructive
wisdom to the changes wrought by years, the magician-
king, working in secret, was ‘in harmony with him,
forming new conceptions out of new impressions. Thus,
for example, we see Goethe’s religion lifting itself out of
the fanatic mysticism of his youth,—when the only re-
proach which he could find against the Roman Catholic
faith was that it did not recognise a sufficient number of
sacraments,—to the stern loftiness of his religion of the
four venerations with their mystic symbolism and simple
worship of nature. Here again in his inmost soul he
mirrors what his eye has seen.

It would be carrying owls to Athens were I to attempt
by examples to prove to a German audience the pre-
dominant part played by the eye in Goethe’s life. In this
respect his poems speak for themselves, and need no
commentary : his scientific discoveries— the inter-
maxillary bone, the law of antagonism in colours, etc.—
are all the practical outcome of his power of sight: his
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contributions to natural science—his doctrine of meta-
morphosis, and his studies in optics, are in reality not
scientific theories, but anti-theoretic expositions of facts
actually observed. To see! to see! to see! was the
law of each succeeding day. ‘' Goethe sees at every
pore,” says Emerson. His duties and labours were
indeed manifold. From inspector of mines, examiner of
accounts, and philologist, to theatrical manager, news-
paper editor, and experimentalist in physics, he was
pretty well everything that a man can be, and under the
pressure of business one thing after another was apt to
fade out of his horizon,—even poetry was often laid
aside. But to one thing Goethe remained faithful during
almost every day of his long and rich life, and that thing
was devotion to architecture, sculpture, and painting.
However much he might be engaged in enriching the
store of what he had seen with his eyes,—from the obser-
vation of the earth’s crust, and the revelations of the
deepest shafts sunk into its bowels, to the watching of cloud
forms and the play of colour between light and shade,—
however busy he might be in adding to his knowledge by
studies in anatomical museums, by microscopical and
telescopical work, by experiments in optics, and much
more besides,—there was hardly a day in Goethe's life
when he was not, in addition to all this, actively and
systematically at work, studying sketches, engravings,
paintings, numismatics, plans, and elevations of archi-
tecturally important buildings, or painting and drawing
with his own hand,—and, when he was on his travels,
visiting monuments, galleries, collections, and the like.
This was the passion of his first youth, and when he was
actually dying, he spoke of pencil sketches of which, in
his delusion, he believed himself to be turning over the
leaves. In him, then, the exercise of the eye was not
merely passive, but uninterruptedly active and creative.
Of the significance of this in forming an opinion of the
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great thinker Goethe you will be able to judge from
words which he wrote as early as his twentieth year.
‘“ How certain and how enlightening to me has been the
strange and almost incomprehensible aphorism that the
studio of a great artist does more for the development of
the philosopher in embryo and the poet than the lecture
room of the worldly-wise and the critic ” (Letters, 9, 11,
68), and so “ through art to wisdom ”’ was Goethe’s
motto. In his case the philosopher and the poet walked
hand in hand: they were not contradictions, but two
sides of his character, each the complement of the other.

Here we have the important point, for in it lies the
whole essence of the contrast with Kant, and if we
rightly grasp its significance we shall be able to realise
many other points of contrast in the mental portrait
which we form to ourselves of the twomen. For instance,
the constant living flow of development, to which I have
called attention, is a necessary result of the predominant
power of the eye. The eye can seize no more than what
is present before it. The man who surrenders himself
entirely to its influence, will always be passionately
attached to the immediate impression which is partly
conveyed by the object itself, and partly by the capricious
nature of his own eye. Kant, as you will presently see,
guards himself mistrustfully against any such influence,—
he shuts his eye : Goethe on the contrary does homage
to the “ almost incomprehensible aphorism *’ that the
philosopher can only rise up like the grass-haulm under
the sunbeam of the open eye.

The most generally known example of the capricious
impressionability of Goethe’s eye is his attitude towards
Gothic art. Brought up from childhood in the belief
that Gothic and want of taste were synonymous, as a
young man he shudders at the very thought of Strasburg
Cathedral, “ at the sight of a monstrosity all twists and
curls.”’3® He goes there and, standing before it, finds
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‘ the work to be so sublime that he can only bow his
head in adoration.” Every German knows the glorious
first sheet in Goethe’s work on German architecture,
dated 1772, in which he apostrophises the creator of the
Cathedral : “ Thanks to thy teaching, thou genius, thy
depths no longer make me giddy. Into my soul there
falls a drop of the blissful repose of the spirit that can
look down upon such a creation below, and, like God,
declare that ‘it is good.””” But Goethe left Strasburg,
and it so chanced that for many years he had no oppor-
tunity of seeing any important specimens of Gothic
work :2 he himself tells us, *“ the impression died out,
and I hardly remembered the conditions in which such a
sight awoke in me the liveliest enthusiasm.”’3 The eye
seems to be incapable of memory, and even though
Goethe like every true genius was gifted with a marvellous
memory, no lingering remembrance could be expected to
hold its own against the living impression of the moment
in an individual with such extraordinarily artistic
faculties ; so he renounces his earlier faith, and will have
no more to say to “ the sturdy, coarse, German soul,”
which inspired his first artist-hymn, nor to the * most
wood-cut of all figures,” of * the manly Albrecht Diirer ”’
which he once loved ; for like the German kings of old,
he too had crossed the Alps, and had been caught into
the toils of foreign beauty. When he had been no more
than ten days in Venice, and had become intoxicated with
new artistic impressions, he wrote of Gothic art, “ Thank
Heaven I am quit of that for ever|'’?2 But that was
not to be the last word. Goethe was some sixty years old
when his acquaintancewith the brothers Boisserée induced
him once more to interest himself in Gothic architecture,
and not in architecture alone, but also in Dutch and old
German painting. Goethe dived deeply into the study
of the paintings of the Van Eycks and Lucas Cranach,
and wrote about them with fine warmth.?? In talking of
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the drawings of Albrecht Diirer he apologises for the fact
that his criticism ““ is nothing but a web of praise,” by
saying that it ** will be long before either he or his readers
will again meet with such a justification for praise.’’%
Once more he takes the pilgrim’s staff in hand, this time
not in order to expatiate upon the * divine genius "’ of
Palladio in the city of lagoons, but in order, by visiting
the cathedrals of Strasburg and Cologne, to fan into new
flames the old fire of his youthful enthusiasm for German
architecture.®® He finds himself, as he tells us, quite at
home again in the surroundings of early years, and truly
rejoices in “ the youthful pamphlet in which he had
undertaken to utter the unutterable.” 2¢ Above all he
never lost his interest in that ‘‘ projected world’s wonder,”’
Cologne Cathedral. With the help of etchings, plans,
and pictures, the living work arose before his eyes as it
would one day be, and over and over again he cast his
weighty vote in favour of the completion of a building
which he now judged to be *“ the most excellent and
noblest work that perhaps ever was built upon earth
with a consistent appreciation of art.”’3?

Heaven forbid that we should see in this fickleness, as
some commentators do, the influence of sthetic theories.
They are beside the question. The real foundation of
the inconsistency lies in the domination of the momentary
impression made upon an individual endowed with an
unusually sensitive eye. It is with this sensitiveness that
one whole side of Goethe’s intellect is connected, and it
is of this that he himself says, * with my character and
my habit of thought a new opinion has always swallowed
up and pushed aside those that had preceded it ”’ (D.W.
15). In art as well as in all subjects to which Goethe
directed his attention, if we compare all his sayings, we
shall find an almost superhuman honesty of judgment
which proceeds from the clearness of his vision. On the
other hand, in almost every utterance of his, taken by
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itself, the careful reader will see how passionate admira-
tion of one thing goes hand in hand with detestation of
its rivals, even in his later days, when he had long since
become a master of the art of self-control and of con-
cealment of his inmost being. :

Without going into detail we have now examined this
question fairly at length, and that must suffice for the
present. At most I should like to add, for fear of any
misunderstanding, that when I speak of ‘ the eye”
alone, I include the whole sensitive faculty. The ridicu-
lous tale of an unmusical Goethe, the invention of certain
none too gifted philologists, is contradicted by hundreds
of the most profound observations upon the essence of
music in Goethe’s writings : it is refuted by his friend-
ship with Zelter, and by the living interest which during
thirty years he took in the musical work of that friend,
and in his labours on behalf of the furtherance of music :
it is refuted by his intercourse with musicians at all
times, but above all by his noble poem on “ the divine
value of sound,” and by the admission that the * gigantic
power of music unfolds his heart as a clenched fist is
unfolded in friendship,’’® and when, fifty years before
Richard Wagner, this Prince among poets lays down the
doctrine, flouted by the whole brood of @sthetic pygmies,
* Music is the true element from which all poetry springs
and to which it flows back,” this one utterance absolves
us from the obligation of going into any further detail.?®
There is one more dictum only which I should like to
mention, because as it first appeared in the Weimar
edition it has not yet been turned to account ; it settles
the question of Goethe’s estimate of music once for all.
“If language were not incontestably the highest gift
that we possess, I should place music even above language
and on the highest pinnacle of all.”’%

Let us now turn to Kant, that brother sage, who, as
we have seen, exercised such a strong power of attraction



GOETHE 38

over Goethe. ' It is hardly possible to imagine a greater
contrast.

Should you be unacquainted with the chronological
details a few words will suffice to fill in the gap. Kant'’s
life moves in a perfectly straight line, which no event
either objective or subjective ever diverts even for a
moment from the direction once laid down. He was
born at Konigsberg, brought up in the local gymnasium,
as a student took up mathematics and philosophy for
his special work,3* became a private tutor, then
‘ magister,” then Professor, at the age of twenty-one he
wrote his first work, in which we find these remarkable
words: “I have already laid down the path which I
mean to follow: I shall set out upon my course, and
nothing shall prevent me from following it up,”3% he
then travelled straight along this prescribed road for
more than half a century without losing even a single
day ; for he never obeyed the calls to other universities,
nor even left Konigsberg for a single day, not even for
the shortest pleasure trip. In this way he remained at
work undisturbed * thinking himself out,” until his
intellectual faculties were extinguished.

You see then that the course of Kant’s life,—the outer
life of the man as well as the inner life of the thinker,—
was one of unexampled simplicity. You have but to
consider the fate of a Democritus, a Socrates, an Abélard,
a Giordano Bruno, a Descartes, a Leibniz in order to
see that perhaps no philosopher ever to the same degree
and in the same way lived altogether, solely, and undis-
turbedly for thinking.

So far as Kant’s intellectual personality is concerned
this cursory consideration will help us to draw with
infallible accuracy certain conclusions as a foundation
upon which to build a living understanding of his philos-
ophy. This homely existence, ordered with iron tenacity,
points to a life of thought the features of which are
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broad, simple, and consistent. The ruling power is a
strong, rugged, passionless will, or perhaps we should
rather say a will which inexorably fights down all those
inborn passions of which there is no lack of evidence,
forcing them into the channels which he chooses; and
this rigidly determined scheme of life helps us to expect
with certainty that we shall come in contact with an
order of thought strictly and arbitrarily planned, mani-
festly organised upon a few leading principles. Beyond
all this Kant's whole life bears witness to a necessity for
thinking abnormally predominant over the necessity for
seeing. As a matter of fact it is in this respect that Kant
represents the exact antipodes to Goethe.

We may say of Kant that from his youth up he forcibly
closed his eyes and ears,—the whole machinery of the
senses. In spite of all inducements he never went further
from Konigsberg than a neighbouring property, and
even that he could not put up with for long, because all
change of surroundings disturbed his thoughts : only in
the height of summer he would sometimes spend a couple
of days in a forester’s house, where in the whispering
woods he wrote his bright and amusing Observations on
the feeling of the Beautiful and Sublime ; but this is the
utmost limit to which he went in any sympathy with
the charms of landscape scenery, and in any inclination
towards becoming intimate by travel with the features
of our good mother earth. There is an old German
proverb which says, ‘ Knowledge must be wandered
into.” For Kant that had no meaning. To one of his
friends he writes, ‘ All change frightens me, and I think
it my duty to bear in mind this instinct of my nature "’
(Letters, 1, 214). Nor was he in any way attracted by
towns where the concentration of life brings out so much
that is new in social, commercial, scientific, and artistic
relations. That the contemplation of a fine building, the
sight of a painting or a statue by the hand of genius, the
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listening to the living performance of a love-poem should
belong to those experiences which like a flash of lightning
reveal the higher sense of being, setting free the indi-
vidual out of that most cramping of all bonds—routine,
throwing us in tears of admiration upon the bosom of
long-departed souls, urging us to deeds which we dream
that we can accomplish at once, but which our grand-
children’s children will hardly live to see: of all this
Kant knows nothing, or if he knows aught of it, he
resolutely holds himself aloof from it. The craving to
hear and to see, the longing of a soul hungering for a
noble joy of sensation, is something in which he has no
part. The reading of a few Latin and German poets
whose verses he has stamped upon his memory in great
numbers, suffices his modest need of artistic impressions.
His dwelling is entirely without ornament; he has no
@sthetic needs of any sort, except indeed a taste for good
and elegant clothes, and even that may be ascribed to
consideration for other people; of pictures he declares
that they are only hung out of vanity: with the one
exception of a portrait of Rousseau, his walls must
remain bare. But this refusal to see goes still further.
As a devotee of natural science he has the opportunity of
becoming curator of a natural-history museum, and that
too at a moment when every dollar must have been an
object to him; we know what an important part of his
life’s energy Goethe devoted to the formation and
extension of all manner of collections: Kant was not
long in resigning his post, which to him seemed an object-
less occupation, preferring to live in penury so long as
he could give up his life to his thinking, rather than
spend his time and waste his energy in the study of a
host of specimens. In the same way he occupied himself
during his whole life with physics—confining himself
absolutely to the mathematical side of the science and
neglecting the experimental side,—and interested him-
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self passionately in chemistry without ever having seen
a test-glass or a retort.

If all these had been the peculiarities of a commonplace
person they would not be worthy of attention: dull,
soulless people, are all round us, and learned men whose
optic nerves only react upon printers’ types, and have
never in their lives seen anything but blackened paper,
are plentiful enough. The only interesting point is the
fact that Kant was naturally gifted with extraordinary
keen organs of sense, and an almost fabulous power of
observation bound up with an equally astonishing gift
of imagination. Kant’s eye was large, beautiful, and
clear: his contemporaries were never weary of praising its
magic fascination ; to the last he could read the smallest
print. His hearing was so extraordinarily sharp that
even a distant rustling disturbed him. A physician
bears like testimony as to his sense of smell. And like
his senses, so also his imagination was of absolutely in-
comparable plasticity and exactness. The most interest-
ing of the contemporary biographers of the Konigsberg
thinker, Jachmann, lays great stress upon this, and
brings forward many instances in support of what he
says. On one occasion, for instance, the presence of a
Londoner at a party led to an allusion to Westminster
Bridge, when Kant supplemented the Englishman's
deficiency in observation and power of description with
an exact account of the structure, the dimensions
and style of which were so familiar to him, that the
listeners took him for an Englishman and an architect |33
We are told the same about his minute knowledge of
Italy. Goethe’s longing for ‘‘ das Land wo die Citronen
bliihn"’ was foreign to Kant’s nature; yet people who knew
what they were talking about could hardly be persuaded
that he had not lived there for years, so precise was his
knowledge of every detail of the country and its cities.3¢
We have plenty of further evidence to the same purport.
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What  Vasianski also tells us of his political insight,
points to a rare power of perception : he was far quicker
than Goethe in seeing through the characters and gifts of
the chief personages in the.great drama at the end of the
eighteenth century, so that as Vasianski says, ‘‘ people
thought that they were listening to the talk of a diplo-
matist versed in the secrets of the cabinets.” Even more
astounding, because their correctness was more quickly
proved, were Kant’s military and strategical forecasts as
to the revolutionary wars; it was a time when his
intellectual powers were already rapidly fading, indeed, he
was beginning to lose the command of words; yet the
exact plastic conception of the geographical condition
of the European countries remained actively alive in
him. The study of geography and anthropology had
from all time been his favourite occupation. His lectures
upon these subjects were so fascinating that his lecture-
room could hardly hold the crowds of his audiences, for
besides the students there were many savants and men
of the world who were in the habit of attending them.
To quote the words of a contemporary, * in these lectures
Kant was all things to all men, and it was perhaps in
them that he gained the most useful and powerful
influence over the men of his time.” The older he grew
the more exclusively, says Jachmann, “ did he refresh
his mind after his philosophical flights by reading about
natural objects and phenomena.” One of his colleagues
says, ‘‘ mathematics and physics, including chemistry,
were the subjects from which Kant preferred to furnish
his library.” Another says, ‘‘ he read enormously, espe-
cially works on physics, history, and anthropology, but
most of all books of travel.” A third tells us, *‘ he seldom
read philosophical books, not even those which were for
or against him.”3% Kant, indeed, and this may be a
comfort to some of us, when he had finished working up
his own brilliant system of philosophy, became more and
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more unable to make himself at home in the thought
world of the scholastic philosophers: the most he was
able to do was energetically to repudiate Fichte’s Wissen-
schafislehre, not because of any interest which he found
in the book in itself, but simply because Fichte professed
that it was based on his own (Kant’s) doctrine. Natural
science and geographical discovery remained his favourite
study, and Jachmann assures us that * there is certainly
no available book of travels which Kant has not read and
graven in his memory.” Kant’s refined and mathematic-
ally correct conception of the special characters of the
different European nationalities, needs no further proof
than the fourth section of his Observations on the Fecling
of the Beautiful and Sublime. 1 doubt, for instance,
whether the Frenchman has ever been so sharply and so
exactly analysed as he has been by this man who perhaps
never in all his life set eyes upon a Frenchman. This is
nothing but the power of perception. All this,—and I
pass by many of the most striking examples for fear of
wearying you—shows us a man who does not spend his °
days in puzzling out abstract ideas, but who carries in his
brain a world of riches, a world which he perceives in its
real shape, though with his eyes he has never beheld it ;
a man who peoples every country with those beings,
human and others, which are peculiar to it, and can
represent cities as if he had been present at their building.
When such a natural scientist as Karl Gottfried Hagen,
the author of the Principles of Chemistyy, tells us of his
speechless astonishment when he found Kant versed in
all the details of experimental chemistry, although he
had never in his life witnessed an experiment, we are
bound to admit that Kant possessed an unheard-of
power of conception with the most accurate faculty of
apprehension. For chemistry is a science founded on
perception, possessing no mathematical framework like
physics, which therefore except by practical work in
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the laboratory seems to afford nothing which memory can
Ry hold of.

What then is it that distinguishes Kant’s marvellous
power of conception from that of Goethe ?

Kant’s power of perception is, as it were, the converse
of that of Goethe. Of general impressions as conveyed
by the eye, of what is called intuition, he is almost
unreceptive ; but, on the other hand, when out of its
various parts he can see a Whole arise, then his intel-
lectual eye perceives it and holds it fast, and he is able at
any time to take it to pieces or put it together as in the
cases of Westminster Bridge, of a chemical combination,
of the French national character. This characteristic of his
intellect, which you may see here at work as it were
superficially, penetrates the deepest depths of his philo-
sophical method of thought. Thus, for example, in one
of his searching metaphysical discussions, Kant writes,
‘“ We can only understand that which is our own work,”
and further, ‘“ we cannot perceive the combination of

" parts as ready-made to our hands, we have to make it

for ourselves; we must combine if we are to conceive
anything as combined, even space and time ’ (Letters,
2, 496). But according to Kant ‘ all phenomena are
looked upon as aggregates or masses of given parts,”
that is to say as combinations (Resme Vernunft, 204),
and consequently to him every peroeptnon repments
something made, a ‘‘ combination.”

Although a man like Kant is naturally large-mmded
enough to be accessible to broad general impressions which
are incapable of analysis, we yet see that he is not at his
ease in such conditions : thus, for example, he says of
the sight of the star-studded heaven: ‘it gives us un-
developed ideas which may perhaps be felt, but which do
not admit of description’’ (Natural History and Theory
of Heaven, conclusion): clearly even in this case, and even
if he has to admit that the ideas are ‘‘ undeveloped,” he

N
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is still under the impression of ideas and of ideas in great
numbers, for he needs parts in order to convert them
into a whole. This is the exact contradiction of the
postulate which Goethe sets up in his first conversation
with Schiller, “* that nature must be portrayed by working
from the whole to the parts.”’3¢ Here you have in con-
trast two diametrically opposed methods of perception.
But it will not be until we reach a further stage in our
lectures that we shall be able to trace to its roots what it
is that in this connection differentiates the two men.
Let us for the present content ourselves with this first
simple observation, and say, Kant is no artist, his eye
is not receptive and therefore not creative. In his case
it would be impossible to say that the optic nerve pene-
trated the brain from the retina, but we should rather say
that the brain projected itself into the retina : for with
him seeing is a true analytical function of the brain.
While Goethe can say of himself, “ the sense of sight is
the sense by means of which I am best enabled to grasp
the outer world,” 37 Kant is compelled to confess, *‘ I
only see what I think.” That is why seeing is such a
strain upon him, and why he prefers to see, and sees
better and even more sharply, when his eyes are closed.
Great ana.lytlcal keenness combined with a limited
imagination is the necessary result of this physical dis-
position ; for imagination does not spring out of our own
human self, but its material is drawn from the outside
world as from a fountain. The essential organ of all
creative artists is the eye,—the eye which has no concern
with ideas whether developed or undeveloped, but, as
female principle, accepts lovingly and without question
whatever the impression of the senses as male principle
is pleased to bestow upon it: the analytical power of
thought with its creation of new combinations is a
secondary consideration. Thus we see how an eminently
artistic intellect like that of Goethe differs essemtially
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from that of Kant in its way of setting to work in order
to arrive at any general philosophical conclusion. Goethe
gives utterance to this as plainly as possible when he
confesses, “‘ I am completely puzzled when I make any
attempt at comparing things side by side.” It is not in
his power like Kant to combine them into a whole, but
on the contrary he has to see the whole in order to be
able to understand the parts with all their peculiar pro-
perties as parts. ‘“ My manner of looking upon and
dealing with natural objects, is to start with an impression
of the whole in order to arrive at an observation of the
parts ”’ : that is what Goethe says of himself :3¢ and,
therefore, in order to understand nature, he is compelled,
—compelled by the peculiarity of his intellectual facul-
ties,—to proceed as Seer and Poet, that is to say to
create by means of perception.

We are now able to see in all clearness the contrast
between the intellectual faculties of these two person-
alities. The one, Goethe, lives with his eye ever open
and only arrives at thought by means of perception ;
the other, Kant, lives with his eyes closed and it is only
by thought that he arrives at seeing. Still, I must issue a
warning against attaching too great weight to any such
formula: it serves no purpose beyond defining our
momentary position. It is no more than a first compari-
son, a first picture, something like the distant view of
a mountain-range on the horizon. We have to draw
nearer ; however mug¢h we may be lacking in science, we
cannot afford to be superficial; and for that reason
we must not hurry over the reciprocal relation between
perception and thought. If the intellectual personality
of Goethe is to lead us to a knowledge of that of Kant,
we must in the first place become acquainted with it.
And yet who can boast that he knows Goethe, the man
who surveyed all nature ? Up to the present there are
but few who know him.
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Perhaps it will be Kant himself, the incomparable
analyst of the human intellect, who will give us a clue to
put us on the right way. Towards the end of the intro-
duction to the Crstigue of Pure Reason, we read, ‘‘ There
are two branches of human knowledge, which perhaps
spring from one common root unknown to us, namely
sensibility and understanding, the first of which furnishes
us with subjects which the second enables us to think.”
This saying deserves lasting attention, it is as it were a
first step in metaphysical thought. Still, it would be a
very superficial verdict if we were rashly to make the
assertion that in Goethe one of the two branches, sensi-
bility, was highly developed to the prejudice of the other,
while the converse took place in Kant. In Goethe’s
observations of nature it is precisely the understanding
that is so extraordinarily prominent; hardly any other
man has to the same degree enriched natural science
with ideas, as contrasted with discoveries. As a matter
of fact the relationship between the two ‘‘ branches ” is
extremely complex. The two, sensibility and understand-
ing, are as necessary to perception as they are to thought.
And the degree to which both play their part in the same
individual—on the one hand in perception and on the
other in the thinking out of the subject perceived,—is a
chief cause of the difference in the intellectual qualities
of various personalities. The meaning of this can only
be made clear by a concrete example, and so I shall
venture to insert here an excursus on Goethe’s doctrine
of metamorphosis. In this way we shall search out the
inmost depths of those intellectual qualities of which we
have up to the present only been touching the fringe.
The direct relation to Kant, of which you already have
some conjecture, will then at once unveil itself before
your eyes. '

All the world is familiar with Goethe’s account of his
first important meeting with Schiller. Goethe, still in
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the innocence of his heart, unconsciously making use
of his own methods, lays before Schiller his doctrine
of the metamorphosis of plants, and with a few strokes
of his pencil produces a sketch of his Urpflanse, the
primeval plant. Schiller listens attentively, but then
shakes his head and says, “That is no experience,
that is an idea.” Goethe, nettled, replies, ““ Well! I
am glad that I have got ideas, without knowing it, and
that I see them with my eyes.”” Something seen with
the eye: that is precisely the meaning of the Greek
word Idea. Plato’s ideas spring from such an intense
craving for perception, that to him every single object is
in his eyes a mere shadow. It is quite possible to possess
an idea, without being conscious of it as a reasoning
process ; that, as we shall see in a later lecture, is what is
continually happening to us all. But what we have
chiefly to bear in mind here is the inpossibility under
which the perceptive genius labours of distinguishing
between his ideas and his experiences, until the analytical
thinker has cleared matters up for him. Until Goethe’s
meeting with Schiller the transformation of one leaf-form
into another, or the change of vertebra into a skull, was
something quite as concretely “ perceived,” and conse-
quently “ experienced,” as the single plants and the
single bones which he had studied.

Here we have at last arrived at the contradiction
which has been so often alluded to in the precise form
which is exactly suited to our investigation, namely the
contradiction between experience and idea. The open eye
like the closed eye was the mere physical symptom of an
intellectual tendency: the contrast between sensibility and
understanding would have led us to a purely metaphysical
discussion of the human intellect in general ; a distinction
between perception and thinking remains theoretical un-
less an appreciation of the practical difference between
Idea and Experience has led the way.® Here then we



46 GOETHE

must bring our auger into play. We are all the more bound
to do so inasmuch as this question of the relation be-
tween idea and experience,—expressed with such striking
terseness in that conversation between Schiller and
Goethe—is continually recurring when we speak of seeing,
and will therefore often occupy us in these lectures, where
the different way in which the world appeals to different
personalities will claim our chief interest. For this
relation between idea and experience forms an axis,
round which our conception of what is in general meant
by “ perception ” revolves. The great Goethe himself
from the year 1794 was incessantly occupied with this
problem. He recognised clearly that it is * as mis-
chievous exclusively to obey experience, as it is uncon-
ditionally to follow the idea.”’® Unremittingly he turned
the question round and round, hoping to find a solution of
the riddle. He perceived that the contradiction between
idea and experience corresponded analogously to that
between sensibility and understanding, between seeing
and thinking, between analysis and synthesis, even in a
certain sense between physics and metaphysics, between
object and subject, between phenomenon and reality.

Reflection invariably shows that in each case these
twin contradictions are rooted the one in the other;
practice proves everywhere that the inclination of the
one is to destroy the other. Like negative and positive
electricity, they mutually attract and repel one another.
If we follow Goethe’s thoughts upon nature—a matter of
far greater intellectual import than the barren chewing
of the cud of Faust and Tasso, and which has only become
satisfactorily possible by the splendid second part of the
Weimar edition—we shall see this question continually
cropping up. In the treatise on Colour he writes: ‘ Here
it is that the practical man in experience, and the thinker
in speculation, tires himself out, and a contest arises for
which there is no peaceable or decisive conclusion.” ¢
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Against the presumptuous narrow-minded attempts of the
so-called “ practician,” Goethe is ever ready to break a
lance on behalf of the rights of the Thinker, that is to say,
of the rights of the understanding, of the idea, of synthesis,
indeed even of metaphysics. If this statement should
seem startling to men who have been brought up in the
tradition of an unphilosophical as well as of an unmusical
Goethe, I am in a position to quote his own words:
““ But here we shall above all confess and declare that
it is in full consciousness that we find ourselves in the
region where the metaphysics and natural history overlap,
where the serious and trusty investigator loves to linger
(W.A. 2, 6-348). Pray note this expression, *loves to
linger.” And yet his own conception of nature and of
life is too manifestly rooted in perception; he is a too
objective thinker, and above all the eye, which reveals
phenomena to him, is too completely the ruling organ
in his personality for him ever, even momentarily, to be
inclined to be false to the material world of empiricism.
Wordsworth’s famous lines :

To the solid ground
Of nature trusts the mind which builds for aye,

might have been coined for Goethe, with the characteristi-
cally limiting addition that Goethe only finds * solid
ground ”’ where there is something for the eye to see,
whereas he feels mistrust and even repulsion for every-
thing which the Physicists have to say about an invisible
nature. When the philosophical botanist, Link, tries to
confirm certain ideas of Goethe’s on the growth of plants
by bringing into comparison movements of the pendalum
and of waves, so far from being flattered, the scientific
poet resents this ““ introduction of modem, indeterminate,
sublimated abstraction,” 4* and in writing to Schiller
about the result to which his *“ observations of nature ”
lead, he says: *“ It becomes, in fact, the worid of the eye,
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and all reasoning resolves itself into a sort of theatrical
performance ”’ (15, 11, g6).

Pray remember this expression, underlined by Goethe
himself, the world of the eye. The importance of it you will
only learn by degrees in the subsequent lectures. For the
present let us content ourselves with one remark ; it is
the world of the eye whose law leads Goethe unconsciously
to bind the innumerable units of experience into a few
ideal entities ; as the flower needs the sun, so does this
philosophy expand under the bright rays of illuminating
ideas. But ideas do not originate in mere empirical
experience, but in reason; and so perhaps you may
begin to suspect that Goethe’s way and Kant’s way,
though they may seem to diverge here, are bound to
meet again in the end.

Do not let us undertake more for the present than we
can hope to accomplish to-day. My first principle in
these lectures is to keep you from all abstract thought ;
that is tabu. Indeed, as a general principle I would
warn you against all straining of thought; nothing
is more hindering to the understanding. Goethe hits the
mark when he says, ““ Thinking does not help thought.”
What we call our special thoughts are a gift of nature ;
there is no acceptation of the thoughts of others without
a patient, open surrender of self. Besides this, I shall
avoid attempting to lead you into the field of pure
thought, until we shall have gained a perfectly clear con-
ception the material for which can only be gathered
together step by step. i

Let us go back to the conversation between Schiller
and Goethe, There could be no better theme upon which
to build.

Schiller shakes his head and says, ‘ That is not ex-
perience, that is an idea.” For simplicity’s sake I just
now agreed with him, as so often happens. Yet, if he
was not altogether wrong, he was certainly not altogether



GOETHE 49

right. The matter is not so simple as all that. Goethe
was far rather justified in * feeling annoyed "’ and obsti-
nately holding to his point. He and Schiller had quite
unconsciously seized upon the question of metamorphosis
at the very point where idea and experience imperceptibly
overlap, that is to say at the metamorphosis of the plant
leaf. It will not take long to explain the meaning of this
assertion.

The Greek word morphe signifies form or shape, and
metamorphosss means change of form. It is a misfertune
for the scientific use of the word that Ovid's meta-
morphoses have given it an ineradicable mythological
ring. The poet begins: “ I am about to sing of forms
changed into new bodies,” and so we learn how Actzon
was changed into a stag, Narcissus into a flower, Atlas
into a mountain—all metamorphoses, with many more
beautiful symbolical legends by which nature is pressed
into the service of human imagination. In the case of the
poet we know exactly what he means by ‘ metamor-
phosis ”’; but we can defy any man to give a clear defi-
nition of the word when it is applied to natural science.
Sometimes it stands for a demonstrable historic change
of one thing into another, just as it does in Ovid’s forms ;
sometimes we apply the word to the different phases
of development of some individual living being which
changes its shape; sometimes it means an hypothetical
or even purely ideal return of different forms to a more
or less conceivable, sometimes altogether inconceivable,
primitive type, in which some see an actual historical
ancestor, while others see no more than the necessary
conception of the human intellect working out a system
of order in a monstrous chaos of material. Goethe
himself, who was so little capable of sifting the difference
between experience and idea, has never declared clearly
which of these several meanings he wishes us to assign to
metamorphosis and the transmutation of organic forms ;

L—E
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it is doubtful whether he himself has any certain ideas
upon the subject. Here, again, it must not be words or
definitions, but concrete notions, that must guide your
thoughts.

If you wish to obtain an antidote against the mystical
and poetical conceptions of the word metamorphosis,
and yet at the same time to preserve its concrete applica-
tion by the Roman poet, you can find a solution of the
difficulty in the language of modern geologists. The
term metamorphic is applied to rocks which, in conse-
quence of physical influences, such as heat, pressure,
steam, and the like, have undergone a chemical and
structural transformation. It is certain, for example,
that all the mica schists and varieties of gneiss were
.originally deposits like the lime and chalk formations
and the sandstones ; probably they were rich in organic
remains : but there came a time when by lasting or short,
but enormously powerful, influences, they were altered
through and through, the component parts were set free
or fused,—what petrifactions they contained were
destroyed,—so that a unified crystalline rock toek the
place of stratifications with their rich variety of deposits.
The chemical composition, no less than the physical
quality of this new rock, is absolutely different from
what it was before. Here we have a completely con-
crete, material metamorphosis ; one thing has been made
into another, and this is pure experience, not idea,—or
rather let us say that there is only one thing in it which
is idea, namely, the idea by which we recognise the new
rock as being the same as the old, and therefore assert that
it has undergone ‘ metamorphosis,” although in fact
the former rock has ceased to exist, but has made place
for an entirely new one.

The moment we take organic nature into consideration
the matter becomes more complicated. Think, in the
first place, of the most familiar example, the butterfly.
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The caterpillar creeps out of the egg; after a while the
caterpillar imprisons itself in a cocoon or capsule;
an entirely new creature comes into being, the pupa or
chrysalis, in which all the inner and outer organs undergo
a far-reaching transformation. The conditions of life in
this new inert being are so remarkable, that many pupe
may be preserved for years,—under the influence of cold
for instance,—without prejudice to life; at last the capsule
is thrown off, and what was once a worm dragging its
loathsome body painfully from one flower-stalk to
another, issues forth in the shape of the brilliant butterfly
flitting from flower to flower on airy wings.

This metamorphosis of the butterfly,—a phenomenon
of frequent occurrence in the vegetable and animal
kingdoms, Goethe called ‘ the successive, obvious
metamorphosis.” Although we must admit with awe
that here we meet one of nature’s inscrutable marvels, we
unhesitatingly claim this species of metamorphosis as a
simple “ experience.” As a matter of fact, there is
doubtless a great deal of ‘“ idea ”’ in our interpretation of
it : Goethe himself ended by suspecting as much; but
it will be better for us to proceed further without philoso-
phising, and bring out another example, which is also
quite ‘“ obvious,” but which, instead of exhibiting a
successive metamorphosis—a succession of changes,—
shows what Goethe calls by way of contradistinction *“ a
simultaneous "’ change. -

Here we have the skeleton of a cat. I want you to
take no notice of the rest of the picture, but simply to
fix your eyes upon the vertebral column from the skull
to the tip of the tail.

If you count the bones of the spine and of the tail you
will find that they are forty-six in number, or forty-four,
if you should fail to observe that where they are attached
to the pelvic bones, three have grown together into one
single mass.4®* No one will hesitate for a moment to
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recognise every one of these forty-six bones as a vertebra.
Even a savage would, I believe, understand and endorse
the statement that we have here the same bone repeated
forty-six times; at any rate, we know by experience that
our children have no trouble in mastering this notion.
The homogeneous conception of this chain of bones is
brought home to us on all sides ; we recognise the mani-
fest conformity to certain leading features of the structure
of the several members, their evident connection for the
formation of one homogeneous mechanical bodily axis,

the proportional distribution of their physiological
function as protectors of the spinal cord. And yet, if you
look more closely into this chain of bones, this forty-six-
fold repetition of one single form, you will see that no two
of them are perfectly alike. We are in the habit of
recognising the bones of the front and hind legs as
analogous, but we are careful to distinguish between them
and give them special names; yet they correspond far
more nearly than the vertebral bones. Here are the
first and last vertebrz of another cat’s skeleton.

Is there in this wide world anything more different ?
The one is a tiny, cylindrical, elongated little bone, with
small club-shaped thickenings at each end,—the other
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is a powerful bone, vertically compressed, horizontally
winged. And now with this first vertebra, the so-called
Atlas or carrier, compare the second vertebra, which
anatomists call the Epistropheus or the turner. It is
extended lengthwise, compressed in breadth, furnished
with a high dorsal ridge, which stretches beyond the
other vertebre both front and back. Here, again, is an
entirely new form absolutely unlike the other two.
And now that your eye has been sharpened, pray look
once more at the spinal column as a whole ; observe the

high spiny processes on the dorsal vertebrz, no two of
which are exactly alike ; observe how these thorn-shaped
processes are suddenly pressed forwards, not backwards,
in beak shape, whereas the vertebrz in the lumbar
region exhibit more and more powerful processes directed
diagonally downwards, with, as a new peculiarity,
swellings which extend forwards and backwards on both
sides. :

We need go into no further detail; we have gathered
material enough to ask ourselves seriously by what right
we include these bones, all differing from one another, in
one ideawhich we call ““ vertebra.” Isayidea intentionally,
‘because obviously there can be no homogeneous concep-
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tion, no patently visible form in which this Atlas, this
spiny dorsal vertebra, this smooth caudal bone, could be
included, unless with the help of theoretical reflection
we should think out a typical vertebra or ideal vertebra—
as you may please to call it—the shadowy existence of
which does not exist outside of our own brains. Even
the development of the cat in the womb will not-help us
to the conception of a neutral vertebral
form, as it were. For even if in the early
life of the fcetus there should be a stage
when the so-called primary vertebra lie
the one behind the other in the shape of
similar discs, what does this mean but
that we are not able to detect the latent
potential changes which will soon mani-
fest themselves ?4¢ More than that, these
so-called primary vertebra are not even
the parents of our vertebre. It is rather
muscles and ligaments that it is their
function to produce; then along the
whole length of the dorsal axis the so-
called perichordal tube arises without any
indication of divisions. Later a series of
changes takes place, out of which at last
the true vertebre proceed, in such a
manner, indeed, that every single true vertebra takes up
fractions of two different primary segments, to which
other forms again are added to complete the vertebra,—
forms which in no wise touch or are in relation to one
another, varying in different portions of the axis of the
body.

I think you will agree that in this conception of the
vertebree it was not experience alone that was at work,
but also idea, and indeed idea playing a considerable
part. You will probably feel some hesitation when you
look at these forty-six different bones, and a Goethe
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teaches you that they are all evolutions of primary
vertebree which were once uniform and entirely alike,
and therefore to be conceived as originally related to one
another, just as the butterfly is related to the chrysalis
and the caterpillar ;—that the vertebral chain of bones
is an example of * synchronic transformation,” — of
simultaneous metamorphosis. You will probably be
inclined to shake your heads and say with Schiller, that
is rather idea than experience. The ‘ transformation ”
of something which only, or perhaps even hardly, exists
in my imagination and only floats before me as a sym-
bolical type, may be a useful thought, but it is surely a
bold one. You must however consider further that this
thought is no mere abstraction, but an ‘“ idea '’ in the sense
of Plato to which I have alluded above. We are dealing
with the perception of what is seen as a combined whole, |
with what the famous Greek philosopher called a synagoge.
It is as if these many vertebre laid a burthen upon our
power of conception, as if they disturbed the eye and
did not allow it to attain that power of sight which
‘“ rests quietly and purely upon ob]ects ""48  Goethe
himself, who “* strove to compass the organic world with
passionate senses,”’4® suffered much under the plethora
of forms, and from the consequent impossibility of taking
them all in. His whole rich work in the fields of botany
and zoology is directed to one single endeavour which we
may sum up in the words, he wished to make visible to
others what he himself had seen. Kant, as you will
remember, closed his eyes before the multitude of pheno-
mena, whereas Goethe came to the assistance of the eye,
and simplified the image by condensing that multitude
into a few ideas. What we look upon as theoretical in
him, and what has therefore alienated the poet from so
many of us, is all in the interest of the comprehension of
that ““ world of the eye.” Even his optics cannot be
understood until we realise that the work is no less than
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a heroic attack against invisible, arithmetical schemes
on behalf of conceptions capable of being perceived.
This “ simultaneous ” metamorphosis cannot then by
any possibility in his case be a mere idea, but is on
the contrary, if I may say so, experience and something
more, 47

The contrast between a metamorphosis which is
consecutive and almost entirely empirical, and a meta-
morphosis which is simultaneous and almost ideal, will
have given you some definite notions as to the relation
between experience and idea within the scope of this
range of thought ; and now at last you can understand
to what extent the so-called * metamorphosis of plants *’
stands precisely upon that critical point where experience
and idea overlap one another, so that it is impossible to
draw a boundary-line. The metamorphosis of plants is,
indeed, at the same time ‘‘ successive >’ and ‘‘ simultane-
ous ""—consecutive and synchronous! Both conceptions
are permissible ; the question of which we should choose
depends upon the point to which we turn our attention,
and that is why we can hardly avoid here the interchange
between experience and idea. That Goethe at this point,
where the problem, as it were, slips through our fingers,
began his comparative studies, is less a matter of accident
than of instinct : for it was precisely the wavering stand-
point between experience and idea that was calculated
to furnish him with the right impetus for the attalnment

of what he wanted for his ** world of the eye.”
~ Here you have several plants picked at haphazard
in the fields this morning. Although Goethe'’s interest
was first excited by the sight of the Fanpalms in the
Botanical Gardens at Padua, it is characteristic of his
doctrine of the metamorphosis of plants that he did not
keep in view trees or that branch of the vegetable king-
dom which is richest in forms—the cryptogams or non-
flowering plants, but first and foremost directed his
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attention to those herbs which come quickly into growth
and bloom and as quickly die.4®¢ What gives this a
special importance is the fact that Goethe’s doctrine
rests in no way upon scientific analysis, but exclusively

upon perception. A peculiar amalgamation of the ideas

of rest and motion, of ‘‘ being *’ and * coming into being,"”
here takes possession of what he actually saw, transform-
ing the phenomena of inscrutable nature into ideas better
adapted to the comprehension of the human mind.
This creation of Goethe’s sometimes reminds one of the
higher mathematics ; there is the same violent bursting
open of a closed door®,—indeed, the analogy is quite
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complete, except for the fact that in the one case it is the
realm of abstract perception, in the other that of com-
crete perception which is dealt with.

If we look at these plants we shall see a creature
complete from the root to the flower. It is just as
finished, self-contained, and definitely inclosed within its
own limits as our skeleton of the cat. The leaves, as
you see, vary in form; the so-called cotyledons at the
foot of the stalk are simple, not crenate or indented,
whereas the others are crenate though in different degrees,
the segments growing deeper at first from leaf to leaf,
and then again

In these other plants you will never find two leaves
exactly alike in shape: here, for instance, the lower
leaves are fifty or a hundred times larger than the upper
ones. There are other cases where the polymorphism of
the leaves is even more pronounced. But you must look
further, and consider the flower. We cannot help being
struck by the leaf-nature of these single petals, which can
moreover be proved by important anatomical evidence,
and especially by their position in relation to the stem ;
and this holds good of the inner whorls, the stamens,
and the organs of fructification, however much to the
outer eye they may seem to differ from green leaves.
All this is the gift of what Goethe calls ‘‘ our guardian
angel, the Genius of Analogy.”® Of course, petals are
not leaves any more than leaves are petals ; their structure
is in many particulars a different living organism, and
this is even more true in the case of the sexual organs ;
and when Goethe says, “ We know that the stem-leaves
are only preparations and pre-indications of the flowers
and reproductive organs,”5! I confess that such an
exaggerated figure of speech seems to me to be most ques-
tionable. The stem-leaves are the most important
nutritive organs of the plant; to describe them merely
as “‘ pre-indications ’ of the petals, has no more sense
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than if I were to call the stomach a pre-indication of
the brain. We see what this leads to when Goethe sets
up the monstrous assertion, ““ The female part of the
blossom is no more a special organ than the male 52 ;
this brings us to a doctrine of final unity, and science is
ruled out of court. Let us, however, for the moment
accept the analogy and agree to refer all these organs

to the one idea of ‘leaf,” reserving certain reflections
for further consideration hereafter. This whole series
of leaves stands before our eyes in the same way as the
series of vertebre in the cat’s spine. We see them all
before us, side by side, each fulfilling its special function.
If we should look upon these forms as ‘‘ transformations,”
we can only treat them, as in the case of the vertebral
column, as a synchronous or * simultaneous metamor-
phosis,” that is to say, as a pure idea, and Schiller is
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right when he says, “ that is not an experience ”; for
even though the leaves are developed successively, no
one leaf arises out of another, nor are green leaves
changed into petals, as the butterfly is developed out of the
pupa, but the transformation merely refers to one general
idea in our brains, called leaf. That, however, was not the
way in which Goethe, in the first instance at any rate,
considered the matter—on the contrary, he practically
starts with the conception of an analogy with the con-
secutive transformation of insects ! Let me explain how
that came about.

When Goethe began to busy himself with such matters,
the metamorphosis planiarum was a pet phrase and
shibboleth of the investigators of nature of that day
with their muddled generalisations. For example, in a
dissertation which Linnzus himself, though not its
author, sent to the press in 1755 under the above title,
we read, ““ The green caterpillar-skin of the plant bursts :
but together with the lacework of the calyx it remains
hanging to the main body of the plant which continues
to shed its skin . . . the caterpillar-skin remains like the
green bark of the stem, but the butterfly peeps out
merrily and flaunts the gay colours of its petal wings.”’53
Here we have a true pattern of false analogies which
might commend itself to some modern Ovid, but would
certainly not suit any investigator of natural history.
Now Goethe stood under the influence of the Linnsgan
school : when he began to work at botany its works
were his * daily study,” and he has left us many direct
and indirect proofs of that fact. The Phslosophia
Botansica of Linneus had taught him that under certain
conditions of soil petals are changed into green leaves,
and conversely green leaves into petals. Principsum
florum et foliorum idem est. Luxurians vegelatio folia &
floribus continuando producit, etc. The whole of these
and similar “ facts” are published by Linneus under
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the title of Meamorphosis Vegetabilis.®* That is the
origin of Goethe’s use of the word metamorphosis, which
was a misfortune, inasmuch as it led him and others
astray : but it also accounts for the first incentive to an
idea possessing such a penetrative power of observation,
that Goethe was justified in saying that he saw his idea
with his eyes.%®

In order to understand this we must leave the stand-
point of Rest, which we occupy so long as we remain in
contemplation of these finished plants, in order to take
up that of Motion. These annuals are all of quick growth :
their whole vegetation only comprises a few months.
That is why Goethe conducted most of his observations
in this field in Italy, where it is possible to watch the
breaking out of new leaves from day to day and their
growth from hour to hour. * What in the North I only
suspected, here (in Frascati) I find revealed *’ (Le#ters, 3,
10, 87). Now, however, I must call your attention to
this : the stem of these plants is a simple form of axis :
it grows upwards, and as it grows so-called nodes or
joints are formed at fairly regular intervals: at each
node a leaf is produced: this process goes on without
variation, and even where the leaves surround the stem
in whorls, as they do here in the corolla of petals, a
closer observation, and the evidence of frequent mal-
formations, go to show that in this case we must accept
the presence of greatly shortened internodes. We human
beings who are the result of the polymorphism or great
variety of form in the animal body, find such a striking
uniformity in the plan of this vegetable structure, that we
are at first inclined to notice nothing beyond the strict
repetition of similarity, and it is not until later on that
our attention is arrested by such differences as exist.
Johannes Miiller, the great physiologist, has remarked
that it is not the recognition of reason, but imagination
which detects in the plant ““ a manifold whole made up
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of identical members.” 8¢ Goethe gave expression to the
same idea in poetic form:

A driving consecutive force, raising itself, nen
Node towering on node, but always the same first

We see the simple stem, detect the simple law, in
obedience to which on every node it bears a leaf, and
look upon the leaf as an equally uniform entity, ‘ always
the same first form ”’ : we start from the preconception
of ““ identical members,” and in our eyes it is always one
stem carrying one leaf repeated indeﬁnitely. That is
what logxaans call a “ subreptnon," that is to say a
fallacy arising out of impressions of the senses. Now

a man gifted with the most lively fancy, and an
almost unbridled passionate nature, who under the
sunny sky of Palermo and Naples watches the plants
growing under his very eyes! Every morning he sees a
new development in the same identic member, and every
morning it assumes a new shape, differing from that of
the day before ; it grows in breadth, it grows in length,
the outline varies with the many motions of the plant :
suddenly, without any interval, the organ contracts
itself into a small smooth-edged calyx leaf, spreads out
once more into a coloured corolla, again shrivels into the
almost dustlike anther, again widens out as it were with
the force of a last breath of life into an ovary or seed-
vessel, which the investigator breaks open to find the
tiny germs of the future cotyledons of a new plant. For
a man in such a frame of mind there is in all this no
standstill, no rest ; the motionless plant is to him a thing
in motion, the form of a being undergoing a daily process
of change; as for the leaf which is really firmly fixed,
which, until the autumn sets it free, remains as un-
changed as a crystal, Goethe sees in it *“ a very Proteus

* Gleich darauf ein folgender Trieb, sich erhebend, emeuet,
Knoten auf Knoten getiirmt, immer das erste Gebild.™
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which can show itself in all manner of shapes " ;%% he
sees the metamorphosis taking place under his eyes; as
a human bosom heaves and sinks, he sees the leaf spread
itself out and contract, from cotyledon to fruit, and
his ears ring with ‘ the six footsteps of Nature.”% In
all this, as you see, he perceives motion and continuity.
He ignores the fact that as in the vertebral column of the
cat, so also in the plant the different parts are in close
relation, absolutely autonomous, and moreover of un-
equal physiological value,—in his mind he is dealing
with a true, consecutive metamorphosis, and just as
the caterpillar is transformed into the butterfly, so in
this case he sees the practical transformation of one
thing into another thing. “ It is no dream, no play of
fancy,” he assures Frau von Stein (Le#ers, 10, 7, 86).
That is why Goethe, who thought that his eyes had
witnessed the transformation of the leaf a thousand times,
and upon whom, as he says, this perception had acted
with the driving potency of passion,®® was taken aback
and nettled when Schiller, the man who seldom turned
his eye to organic nature, critically and calmly met him
with the observation, * that is no experience, that is
idea.” It was just in this conception of the metamor-
phosis of plants that Goethe imagined himself to have
the most intensive ‘‘ experience ”’ : it was from this that
he derived the excessive wealth of his power of observa-
tion : it was this that led him to the idea of metamor-
phosis in the rest of organic nature. At the beginning of
his Italian journey we find him oppressed by the varied
richness of plant forms: “ I do not yet see how I am to
disentangle myself,” he writes from Padua. He lacked
some intermediary organ which should enable him to
take in, that is to say to experience, the whole field of
life. ““ What is perception without thought ? ”’ he asks
in the same letter, a question which we shall have to
discuss very fully in our later lectures, but which already
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shows us what limitations we must set to ourselves
before we accept the saying that Goethe was all eye as
something to which a comprehensible and true meaning
_ can be attached. There is no true perception without

thought. A great seer must also be a great thinker.
The special part which thinking, as organ of perception,
must have played in Goethe is clear from his own ad-
mission, ‘“no true keenness of sight: hence the gift
of seeing the charm of things,”®! and from the other
saying, ‘ sight itself is thought.”’** We shall see clearly
that as a matter of fact Goethe's sight was not keen,
when in the next lecture we compare him with Leonardo
da Vinci.*® Kaspar Friedrich Wolff was an example of
keen sight, when armed with bis dissecting knife and
microscope he laid the foundations for the comparative
anatomy of plants. Wolff showed that we have no right
to speak of the origin of the parts of a living being until
we have learnt to distinguish between the three following
things : histological elementary structures, tissues in
their varieties, and organs.®¢ Next he observed the
practical history of the birth of the stem and its side-
organs ; he discovered the point of vegetation, followed
the genesis of the vascular system out of cells the walls
of which are reabsorbed, studied the growth of the leaf,
etc., and upon the basis of all these observations he came
to the conclusion that all the parts of the plant might be
referred either to stem or leaf.9* Wolff made many mis-
takes, yet his method was that of strict empirical natural
science. Goethe did nothing like that : he was not fitted
for work of that kind ; a few weeks after he had uttered
his cry of despair at Padua, ‘‘ how am I to disentangle
myself 7 What is seeing without thinking? " he wrote
on a scrap of paper, ‘“ Hypothesis : everything is leaf ;
and it is this simplicity which renders possible the
greatest complexity.”*® He now at last saw that he had
removed the cataract from his inward eye ; thinking and
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perception were in harmony, and in this way experience
streamed into both his inward and his outward eye;
the whole world stood revealed to his gaze. From
Naples he writes to Herder that he now has at his
command, not only all plants that exist, but even those
that do not exist, but possibly might exist, and he exclaims
with intoxication, ‘' Nature herself must envy me.”’%? And
now comes Schiller, the scholar and thinker, and, so far
from envying him, shakes his head !

I may hope that my short exposition may have sufficed
to make you at one and the same time intoxicated with
Goethe and critical with Schiller, for such a frame of
mind alone can give rise to an exact conception of the
importance of Goethe’s true doctrine of metamorphosis,
and, as a result of that conception of his method of
perception, to an appreciation of the relation between
experience and idea as it presented itself to his mind.

You will have remarked in what a peculiar fashion in
his conception of the metamorphosis of plants the ideas
of motion and rest, of simultaneity and sequence, of
unity and plurality are so to speak superposed the one
upon the other. In the insect world this does not take
place, or to speak more exactly it does not take place in
any striking fashion, for in the case of insects the one
develops itself out of the other in course of time—even
in the vertebral column it only takes place out of
sight, for there from the outset the one is immovably
attached to the other. In the plant on the other hand
we see a living being not only growing, but daily producing
new organs which had not previously existed. In this
case therefore interchange of conceptions of simultaneous
cohesion and of successive sequence became possible.
The conception of simultaneous metamorphosis, in its
broader sense, is the foundation of all comparative
anatomy, and the conception of successive metamorphosis
commonly observed in the lives of insects and of many

1L—Fr
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of modern science, the fantastic Ernst Haeckel, into the
region of the densest mountain mists, where he looks
upon his own wraith in the light of a new revelation.
Here we see what Goethe owed to Schiller. Goethe has
told us later with what “ unconscious simplicity *’ he was
wont to philosophise until Schiller and Kant enlightened
him.” He was deep in aimless struggles over the Ur-
pflanze (the primitive plant) and the Uprfier (primitive
animal) : his standard for the significance of leading
anatomical facts was so poor that he was capable of
writing, ‘“‘a leaf that absorbs moisture is called a
root.”” 7* Then came Schiller and roused him out of his
uncritical slumbers. A year and a half after that meeting
Goethe was already aware that the * primitive form "
for which he had been seeking ‘“ was no child of the
senses, but of the mind.”?* He would then no longer
have been able to exclaim sarcastically to Schiller, ““ I
am very glad to have ideas which I can see with my
eyes,” for he would have to say, *“ with my mind’s eye,”
and that was just what Schiller meant. A few years
later Goethe says that the Urpflanze, the primitive plant,
is transcendental, and says of the Urtier, the primitive
animal, “ that, after all, is no more than the conception
or idea of an animal,” or else he speaks of ideal Urkarper,
primitive bodies, and is careful to add, * realise the idea
and it loses its value.” Five-and-twenty years later
Goethe wrote the little chapter on Bedenken und Evgebung,
* Reflection and Submission,”” which I strongly advise you
to read over and over again. In these two pages Goethe
clearly points out the cause of the conflict between idea,
independent of space and time, and experience which is
confined in space and time. Then he goes on, “ that is
why in the idea simultaneity and successive sequence
are closely bound up together, while in all empirical
experience, on the contrary, they are always kept apart.”
You can now understand these words exactly, since you



GOETHE 69

can apply them to the concrete conceptions which you
have gathered from plant life, but which unfortunately
Goethe has not named in the passage quoted. You can
also understand Goethe when he adds, “ A natural
operation which idea represents to our minds as being at
the same time consecutive and simultaneous seems to
drive us into a state of something like madness.” In
fact the road which Goethe pointed out in his doctrine
of metamorphosis is a dangerous road which should not
be followed without critical caution. For if we look upon
our ideas as being experience, that road will lead us into
the condition of madness in which our modern biology has
enmeshed itself, and which threatens utterly to extinguish
the power of independent observation ; whereas, on the
contrary, if we draw ideas from our experience, we shall
be following a road which will lead us into that world of
the eye of which Goethe was the herald, and the im-
portance of which for the future of culture no human
being is yet capable of estimating.

* * * ] * *

Let us go back to Kant. Although we may seem to
have wandered far afield we have yet reached a point
where in the metamorphosis of plants Goethe reaches
out his hand to meet that of Kant. I am sure, moreover,
that there are many of Kant’s views that you will
understand much better, now that you have reached
him through Goethe, than if you had attempted to
follow him along the road of abstract conceptions.
Goethe, insensibly, and while simply giving homogeneity
and unity to the masses of forms which his eye detected,
has led us into the depths of Kant’s philosophy.

In the Critigue of Pure Reason Kant goes back to
Plato, in order, as he says, to re-introduce the word idea
in its “ original sense.” What this original meaning was
he tries to express in the following way : ‘‘ Ideas according
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\ to Plato are prototypes of things themselves, and not
mere keys to possible experiences.” This does away
with our modern weakly interpretation of the word as
almost synonymous with ‘‘ thought””; an idea is mno
mechanical help, no intellectual scheme for the more
convenient collection of experiences, but an idea is an
image, and, as you will learn from our later lectures,
‘“a creative fact. A wvegetable, an animal, the regular
ordering of the structure of the universe, presumably
therefore also the complete laws of nature, show clearly
that they are only possible in consonance with ideas
(R.V. 369f.). You see how all this is based upon per-
ception, and how closely akin this method of thinking is
to that of Goethe, which was for ever hunting for proto-
types for that established order which it had discovered
in the vegetable and animal kingdoms. But remember
that Kant’s eye is by no means directed outwards, but
altogether inwards ; he analyses everything which forces
itself upon his intellect exactly as he did Westminster
Bridge, and takes to pieces the several component parts
just as he does when the impression of the star-studded
heaven strikes his soul. Not for a moment, therefore, do
the notions of Idea and Experience correspond, as was the
case with Goethe, to the prejudice of clear recognition.
On the contrary, Kant’s whole philosophy in its origin as
in its aim springs from the perception that our human
experience, of which to this day many men untrained,
or wrongly trained, in philosophy speak as something
simple and palpable, is in reality a very complex pro-
ceeding, and that the formation of ideas is the result of a
tendency which is certainly inevitable, but at the same
time dangerous. It was to the disentanglement of these
conditions, to the so-called critique of recognition, that
Kant devoted the greatest part of his life. A first result
of his analysis runs as follows : it is true that experience
is rooted in the impressions of our senses, but beyond
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that it stands in need of understanding, since no experi-
ence can have any existence without the combination
into unities of our innumerable observations; this
combination must manifestly take place according to
laws which exist within ourselves, not outside of our-
selves :72 without understanding it would be impossible
for me to reduce the endless multiplicity of experiences
to fixed, definite * things,” and at the same time to
discriminate between them.?’¢ Still less should I be able
to unite two different phenomena like * caterpillar ’ and
‘‘ butterfly,” and to assert that the one is a transformation
of the other.

So much as a first guide to what is meant by experience.
A second important result of Kant’s bears upon ideas,
and establishes the fact that ideas never fully grasp the
true value of a phenomenon, but go no further than
formulating the particular view that our thoughts take
of it. Our understanding deals with the perception of
things, our reason, as the parent of ideas, with the under-
standing which fixes and limits those things. *‘ If then
pure reason also deals with phenomena,” says Kant,
“ it still stands in no direct relation to them and to the
perception of them, but only has to do with the under-
standing and its judgments ”’ (R.V. 363). Every single
word here is of pure gold. Ideas do indeed ‘‘ deal with
phenomena,” that is to say they are called into being by
objects perceived, and aim at a renewed perception of
them ; yet they are not directly in relation with the
perceptions by means of which we attained a knowledge
of these objects, but with our understanding and its
judgments, that is to say with what we human beings
think of them. In short, the range of the idea is deter-
mined by the limits of human powers. You have but to
consider Goethe’s doctrine of the Metamorphosis of
Plants, and you will be in a position thoroughly to under-
stand the general meaning.of this assertion without any
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deeper initiation into Kant'’s philosophy. For it is certain
that Goethe’s idea had an objective foundation, formed
upon the observation of thousands of plants: but it is
even as certain that his idea is concerned with them not
indirectly but directly. ‘““I do not know how I can dis-
entangle myself,” wrote Goethe, as you will remember,
from Padua: he wishes to disentangle himself, his
thoughts, his thoughts about things, not the things
themselves. Long and passionately were * the under-
standing and its judgments '’ at work before the idea of
the transformation of lateral organs, or indeed possibly
of the whole united organs of plants, revealed itself to
the reasoning power which was directed upon them out
of one form, a form which no human eye had ever seen,
and which Goethe only called a leaf for want of a generic
term “ by which to describe an organ capable of such
various transformations.”?® No sensible man will deny
that this idea is an image and not an experience, and
even the most unphilosophical man in the world must
see and admit that this image relates not directly to the
objects perceived, but to the verdict pronounced upon
them by the human understanding and thought. Goethe’s
assumed “ primitive organ "’ is so little a matter of per-
ception, that we have not even a word applicable to it,
but when Goethe lets fall the expression ‘‘ great abstract
unity,”’”® we feel that the descriptive word ‘‘leaf”’
better meets the case; for an idea must really be an
image serving to help us to a clear comprehension of our
perceptions, not a logical conclusion, and equally not an
abstract conception. An idea is productive, creative, it
is the servant of that power of imagination of which
Kant says that it must not run into fanaticism, but must
“invent under the strict supervision of Reason” (R.V.
798), and even if the outer eye should fail to see these
invented forms, and consequently the understanding
should only name them clumsily and tentatively, that is
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to say, by symbols, their essence is none the less per-
ceptibility. If Goethe had written in his notebook,
‘‘ Hypothesis : everything in plant life is abstract unity,”
he would have rendered us and himself scant service ;
whereas the words, * Hypothesis; everything is leaf "
(see page 64), have the value of a permanent enrichment
of the human world of conceptions. The idea, then,
although purely a product of human thought, is derived
from perception, and its final goal is once more percep-
tion. How clear is its value has been shown by Kant in
a noble image, for the understanding of which I must
remind you of the following elementary fact in optics.

Think of a bi-convex lens such as you have in the best
magnifying glass. Such a lens has the following peculi-
arity,—a certain point marked X is called its focus, at
which distant rays of light are collected and generate
heat.

I hold this lens before my eyes and look at an object
through it, and if the object be beyond the point X,
I shall see it- with the utmost clearness, but inverted. If
I move the object nearer, it is magnified, but less defined,
and will suddenly disappear altogether; that happens
when it reaches the point X. The first illustration shows
you why. The rays go out parallel to one another, and
consequently there is no point, however distant, where
the eye can gather them together. Now if I proceed to
move the object nearer so that it comes to lie between the
point X and the lens, it immediately reappears, and no
longer inverted, but upright, and if the lens is very
convex, greatly magnified. Now whereas the previous
image was a true image, an image which you saw where
the object stood, the present image exists only as an
imaginary phantasy of the brain. Indeed, there takes
place an unconscious operation of thought, and in-
voluntarily we refer every single point to one lying far
away in the background. That is to say, we transfer the
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object to a spot where as a matter of fact it does not
exist. This is especially conspicuous in concave mirrors
which enable us to call up living apparitions in the
empty air. If we construct this on purely optical prin-

P
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ciples, as we did before, you will see that we are claiming
an imaginary focus for our given lens or mirror: the
physicists call this the * Virtual Focus,” and in Kant’s
day the expression in use was still the Latin focus imagin-

arius, and that implies that in the contemplation of the
image, we picture to our imagination a focus where in
reality none exists.

With the clear representation of these optical facts

before your eyes you are now in a position fully to
appreciate the value of Kant’s instructive illustration.
He tells you in detail that ideas will never furnish you

* with “ conceptions of special objects.” You have seen
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before that although metamorphosis may have given us
the idea of one primitive organ in plant life, still it has
not given us the conception of a certain object, but only
an ‘‘ abstract unity "’ on behalf of which we have to
content ourselves with the symbol ““leaf.” Obviously,
then, ideas do not possess what Kant calls a ‘‘ constitu-
tive ” value, indeed they bring no concrete contribution
to the true building up of knowledge, for which they
have no more than a ‘‘ regulative,” in other words a
directing importance. Now comes the illustration.
““ On the other hand, however, ideas have a pre-eminent
and indispensably necessary regulative use, namely the
directing of the understanding to a certain aim, in respect
of which the lines of all its rules converge upon one point.
Being no more than an idea, this point may be compared
to a focus imaginarius, for it lies altogether beyond the
bounds of all possible experience, so that our concrete
notions concerning things do not in reality proceed from
them, although they may seem to do so. Nevertheless
this focus smaginarius is of real use, inasmuch as it serves
for the attainment of the most perfect uniformity to-
gether with a maximum of expansion. Out of this there
springs a delusion as if these directing lines were the
output of an object itself lying outside the field of em-
pirically possible perception—just as objects are seen
behind the flat surface of the mirror: but this illusion,
which we are able to prevent from exercising a deceptive
power, is yet indispensably necessary if we wish, in addition
to those objects which are before our eyes, also to see
those which lie far away behind our backs,—that is to
say, if we would train our understanding to extend beyond
every empirical experience, and so to attain the utmost
possible degree of expansion” (R.V. 672 seq.). You see
how sharply, and at the same time how clearly, Kant
defines and limits the essence of idea; and we under-
stand him when he tells us of ideas that they * are not
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drawn from nature,” that is to say, our interrogation of
nature is prompted by these ideas, and * our perception
of nature is in our judgment deficient so long as it is
inadequate to our pre-formed ideas ” (R.V. 673). Ideas
are thus seen to lie in the focus smagimarius, and it
becomes clear that their distinctive feature must be that
they “ go beyond the bounds of possible experience
(R.V. 377). Certainly without experience we should not
be able to lay hold of them : they are formed on a plane
optically lying far behind experience, and therefore it is
impossible that ‘‘ any object furnished by experience
should ever be in agreement with them.” And so we
arrive at the fundamental result : idea and experience
can never correspond, at any rate never completely and
lastingly. '

All this seems to me quite clear. And when Kant
says, “all human .intuition begins with perception,
follows on to comprehension, and ends in ideas ”” (R.V.
730), we can, as it were, see his meaning with our eyes
long before we have plunged into the labyrinth of the
Reine Vernunft (Pure Reason), and you may take my
word for it that this appreciation of his meaning is
absolutely correct. You must only hold fast to the
image of the focus smaginarius—a true Kantian image,
and to the example of the metamorphosis of plants—a
true Goethian example. The perceptions,—in other
words, the experience—are the numbers of plants that
are under observation: purely scientific comparative
anatomy,—whether consisting in practical study under
the microscope, such as that of Kaspar Fr. Wolff, or in
the collection of double carnations as Goethe collected
them,—means work with comprehensions and judgments :
these accumulate enormously, their numbers fill us with
despair. We do not see our way out—* I do not see how
I can disentangle myself ”’ ;—we take refuge in experi-
ence : at a point nearer than the focus of our eye’s lens

|
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the material image fades away, while an imaginary one,
greatly magnified, takes its place, and now in the distant
background of the focus smaginarius we see an idea, and
that furnishes our understanding with the guide to a
certain goal, and at one and the same time lends to its
endeavours “ a maximum of uniformity combined with
a maximum of expansion.” Those are the three steps :
experience, comprehension, idea.”?

The culminating point of the Critigue of Pure Reason
is this sentence: ‘‘ all human recognition begins with
perceptions, leads thence to comprehension, and ends
with ideas.” It introduces the last section of the
‘* elementary instruction ”’ : it ends the main work : the
Methoden Lehre, or doctrine of method which follows,
making hardly one-fifth of the book, is as it were
only an appendix, just as at the end of a work on the
anatomy and physiology of plants you will find a sketch
of their systematic classification. I do not wish to lead
you into the mistake of supposing that these observations
of ours will render you at one bound capable of under-
standing Kant’s metaphysics, or of considering your-
selves as above the necessity of laborious study: yet
you must surely feel that the practical understanding of
the way in which this man “ saw,” must furnish an in-
comparable help to such a study, and you will find this
to be more and more justified at every step that we shall
take; and I cannot but call your attention to the fact
that almost all the misunderstanding of Kant is rooted
in the underestimation, if not in the entire neglect, of the
perceptive element in his method of thinking. The
special, predominant power of imagination which we
have seen to be so significant of Kant'’s intellect, is at
the same time characteristic of his philosophy,—which is
something far more concrete and tangible than people
usually give him credit for, and which to be understood
must, if I may say so, be seized quite as much by the eye
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as by abstract ratiocination. It is true that the man
shuts his eyes to the outside world, and so the figures of
which he makes use often lack brilliancy, though, as you
have seen by the focus smaginarius, they are never wanting
in sharpness; but, in spite of all, his investigation of the
soul is no logical ratiocination, no juggling with words,
as he more than once contemptuously says: this is,
indeed, true perception. It was undoubtedly this fact
which attracted Goethe to him, and led to the saying that
to read a page of Kant was like entering a brilliantly
lighted room (G. 9, 173). But our professional meta-
physicians, with the exception of a few men in whom a
reaction is beginning to take place, have remained mere
quibblers: our schoolmen still rule the roast in every
camp, and not least where there is a semblance of con-
nection with physics, experimental psychology, statistics,
etc. : and so it comes to pass that we find a vast difference
between Kant’s methods of thought and almost every-
thing that we meet with under the name of philosophy.
I am bound to call your attention to this at once, and I
can do so without going beyond the limits of our subject ;
on the contrary, it will enable you to appreciate the gulf
which separates the perceptive from the abstract method.

Like their forerunners in the Middle Ages our modern
philosophers revel in definition: and yet there is no
greater mistake than to assume, from a logical point of
view, that the sharper a definition is the better it is, and
the more value it possesses. This does not even hold
good in mathematics. For a definition in mathematics
is either an arbitrary suppression of perception in favour
of a practically applicable construction—such, for in-
stance, as ““ a point is that which has neither parts nor
magnitude,” or, *‘ a line is that which has length without
breadth,”—or else it means nothing more than a con-
vention as to the technical expressions to be adapted to a
figure with which our power of perception has made us
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familiar from the outset,—as, for example, what we are
to understand by the “‘ centre ”’ and * diameter ” of a
circle. In Louis Couturat’s De I'infins mathématique (1896),
a work of decisive scientific importance, we read, Toufes
les définitions mathématigues sont purement nominales, et
par suite présupposent toujours le concept qu’elles ont I'asy
de construsre (p. 342). And if we go a step further we
find Pascal telling us that geometry is incapable of de-
fining any single object withwhich it deals, such as motion,
numbers, space (De Vesprit géoméirique, sect. 1). Thus
even in mathematics it is practical applicability that
alone counts. As regards nature, however, the more a
definition is considered, the more we find that it relates
exclusively to a word and not to a thing. For instance,
a leaf is a thing which every man knows by perception :
try to define it and you will be running your head against
mighty difficulties. Claude Bernard, one of the most
important empirical investigators of the last century,
affirms that : On ne saurait rien définiy dans les sciences
de la nature ; toute lentative de définition ne lradust qu’une
ssmple hypothése. And in another place he says, dans
toute science les définstions somi tllusosves.’® Botanists
have learnt this to their cost. Under the influence of
Goethe’s doctrine of metamorphosis they tried to get
out of the difficulty with * the leaf in its transcendental
sense "’ ; the attempt led to nothing but confusion.?®
Then when the word leaf would no longer serve their
purpose, they took refuge behind the word phyllom.
The ancient languages are continually working wonders
for us: the primitive Germanic root b/6 means blossom
as well as leaf, and shows how our ancestors of old fore-
stalled their great son; yet the substantive phyllom,
derived from the Greek word for leaf, and conveying no
meaning to our living ears, gave rise to more and more
juggling with words. Then the artists in definition set
to work, and with the help of the cleverly invented
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phyllom soon set up a very plausible classification,
according to which there were to be Phyllophytes (leaf
plants) and Thallophytes (leafless plants), and the latter
were to include the alge, fungi, and lichens. It certainly
was always difficult for the average man to understand
why the algz were to have no leaves, and now that the
material for observation has assumed such gigantic
proportions and has been subjected to more accurate
investigation, the untenability of the definition, however
greatly it may be extended, is fully demonstrated. To
be sure we still speak of thallophytes, because it is a word
of practical utility, and because our actual knowledge of
alge, fungi, and lichens in no way depends upon a name :
still, if you look up Goebel’s Grundziige der Systematik
(Fundamental Features of Systematization), you will
read that ““ we can apply the conceptions of leaf and stem
in their case as well as in that of the higher plants.”®
If we wished to set up a reaction, and to limit the arti-
ficial expression phyllom in the strictest possible way, it
would render us no further service, for it would then
afford little material for observation, while it would
separate by main force where no separation exists; in
short, it would become a mere word ; if we take the other
alternative and keep on extending its signification it
must lose all informative value, gaining indeed a wealth
of material, but beggarly poor in conceptions, and so
again a mere word. If the phyllom-less plants are also
to possess phylloms like the others, then we had better
turn our attention to other things. Definitions, as you
see, far from possessing the importance of foundation
and corner stones in the observation of nature, as the
philosophers would have us believe, are simply technical
means of mutual understanding which, if they are to
have any value, must be taken in such a manner as to
have a rather vague or, if you prefer to call it so, an

elastic application to the subject under observation. {
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Of course if a system is purely mental, your philosopher
may go on spinning definitions as merrily and as keenly
as he pleases; but the net result will be nothing more
than a great calculation in algebra where, if all goes well,
everything may be accurately correct even though the
letters a and b, x and y, should still remain letters and
not concrete values. This is what Kant calls *“ building
houses of cards and chatter.” On the contrary, in any
truly scientific system of philosophy based upon facts it
is entirely contrary to reason to expect that the same
expression should bear exactly the same logical meaning
in every connection in which it may be found. What
never changes is the point of view itself ; but the muta-
bility of definition shows clearly that we have to deal
with a living power of intuition, and with a nature which
defies all adequate comprehension, in contradistinction
to logical and arbitrary lectures from professorial chairs.
Kant rightly observes, ‘ Philosophy-mongering would
be in a sad plight if it were unable to deal with an idea
" until it should have been defined,” and he confesses to
the following principle to which I wish to call your
attention at once at the beginning of our work in common,
“In philosophy definition, as conveying deliberately
measured lucidity, must be the end rather than the
inning of a work.”’8!

I have inserted this observation in order to impress
upon you the fact that Kant the thinker never strays
beyond the bounds of a visible and tangible world, thus
standing in sharp contrast to all the logic chopping of
the schools : I wanted, moreover, at the outset of your
studies to warn you against attaching too much importance
to definitions, and against giving ear to objections raised
by pedants on this score; urging you on the contrary to
trust to Kant’s guidance, and to enjoy a clearer under-
standing of him than you had expected to attain. *“ We
can often speak with abundant and precise knowledge

1.—G
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" upon a subject without being able to explain it.”” This
is Kant’s answer to the philosophers who would fain
have men enter upon the field of their systems through
a gateway of the most abstract ideas.®* We may then,
with the help of concrete examples, discuss experience
and idea without having attempted any precise logical
definition of either. It might be philosopher-like, but
it would be quite senseless and unscientific if we were to
attempt to describe before we have seen, and to winnow
before we have gleaned. In the course of these lectures
we shall often return to experience and idea: I hope so
to arrange matters that your knowledge may grow and
grow until our present standpoint shall seem to you no
more than the lowest rung of the ladder : yet true know-
ledge, in contradistinction to mere learning, is a fact,
and for facts we can only prepare ourselves by action :
what is to bear fruit to-morrow must lie hidden in the
mystery of to-day. Later on Plato and Kant will be your
study, and in them you will find if not everything, at
any rate a goodly store of what is needed for the * com-
pletion of your work with exact lucidity.”

Since we have been led into the question of the value
of definitions, together with that of philosophy work-
ing on logical and theoretical lines, I should like to
add another point of view which is closely bound up with
our present investigation into experience and idea.

You have seen that Kant appeals to Plato in order to
re-introduce the word ““idea " in its old signification.
He does this with a full sense of its importance, rejecting
on the one hand the bungling emendations of this good
old word, while on the other he is shy of * coining new
words.” Yet the use of the word ““idea ” in Kant is
based upon an analysis of the human intellect, for which
the Greeks had not the smallest inclination. That is
why idea in Plato and idea in Kant do not correspond,
but rather act as two symbols pointing to the same
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hardly expressible meaning. This will not become quite
clear to you until we reach the lectures upon Plato and
Kant. But there is one thing that you can understand
at once, which is that Kant’s conception of *““idea” is so
rich and so defined that he deems it necessary to dis-
tinguish between ideas that belong rather to perception
and those which belong rather to abstract thought : the
former are the true ‘“ ideas,’” the latter he calls ratioci-
nations (Vernunft Begriffe). But no sharp distinction is
possible : the only important matter is to call attention to
the directions in which the human intellect moves: it
sometimes happens that Idea and Ratiocination, in accord-
ance with the suggestion of the moment, can be placed
in direct opposition to one another : at other times they
may be so entirely synonymous that Kant sometimes
makes use of the one word for the other, incurring no
little abuse on that account. Wiseacres who look upon
a single word as if it were a loose coat which they try
to tailor into a tight fit with the scissors of hair-splitting
definitions, reproach Kant with obscurity, inconsistency,
and confusedness : he had no notion of definition, he
contradicted his own definitions, etc., and yet it is a
simple case of perception. In the case of the idea of
metamorphosis you have seen clearly how far that idea
is at the same time capable and incapable of being per-
ceived. At one time Goethe saw his Urpflange (primitive
plant) * with his eyes "’ : then it was idea: at another
time he speaks of an “ abstract entity,” then it was a
ratiocination. It sometimes happens that in the con-
sideration of an idea our attention is specially claimed by
what is abstract in it, and then it is just as important to
distinguish between the ideal conceptions and the true
conceptions (or ratiocinations, Verstandes Begriffe, as
Kant calls them) as it is to separate the symbolical
images which are the result of ideas, from objects seen in
actual experience. It is therefore important to protect



84 GOETHE

the fact of the formation of ideas against misappre-
hension and misuse, and to insure this it will be well to
hoist a danger signal against both. Hence the definition,
‘““a conception which goes beyond the possibilities of
experience is either an idea or a ratiocination.” That a
single word did not suffice was not because this princely
intellect possessed less consistency and clearness than
any first-class private tutor, but because it was no mere
logical shadow, but the embodiment of an idea, a highly
complex idea, which was at stake: and so two words
were required to do what might have been the work of
one, whether in world-wide expansion or imprisoned as
in the grip of a vice.

We have now made it clear, without any further need
of discussion, that ‘‘ the senses cannot furnish us with
any object which shall correspond with the idea formed
of it ” (2 V. 383), and moreover that ‘‘ in experience it is
impossible to arrive at anything which exactly coincides
with ideas.” Goethe himself later on confessed in a
happily inspired moment : * the idea cannot be repre-
sented in experience, indeed it hardly admits of proof :
if a man does not profess it no amount of ocular demon-
stration will make him master of it.”” But there is one
thing to which I must again draw your attention before
we close the chapter on experience and idea for which
the conversation between Schiller and Goethe has given
such an opportune occasion. We must treat of a special
contrast which exists between Kant and Goethe.

Goethe believed himself to be so entirely wrapt up in
the objective perception of nature, that until Schiller
roused him up he was even unconscious that he possessed
ideas. As a matter of fact, however, his conception of
nature consisted, before the meeting with Schiller as well
as after it, chiefly in the fact that he was actually domi-
nated by ideas. It was the intense power of perception,
and not the minutiz of experience, which constituted
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his special gift and directed his aim. This is a subject as
to which we are still not a little hazy. I have quoted
Goethe’s own words to the effect that his sight was not
keen. It is true that as the occasion arose he would
work with the microscope and even embark upon experi-
ments upon the influence of coloured light upon the
growth of plants, but he had no time for minute observa-
tion which gave him no pleasure, and for which he had no
special aptitude. On one occasion he confesses, ‘“ I had
no sense of what is positive, but insisted upon everything
being explained if not intelligibly, at any rate historically.”
Only consider his discovery of the intermaxillary bone.
The discovery was due to no patient work, but was
simply a declaration of Goethe’s from the very beginning
that it munst be there. He started from an idea, from
the idea of uniformity in the structure of the skeleton of
the vertebrate animal, and it turned out to be right.
Yet every serious and capable naturalist will agree with
me in the contention that the essence of modern science
lies in the rejection of all such apodeictic prophecies, and
that it only accepts as valid the decisions of experience.
Goethe was a brilliant genius, but in spite of that he
gave rise to no little confusion by his uncritical jumble
of experience and idea, and by his not always happy
play of imagination. For instance, Goethe’s endeavour
to refer the whole of the organs of plants to one idea
‘ leaf,” proved to be as incapable of being maintained
as it was fruitless. It needed no less than five ideas,
Thallome, Rhizome, Caulome, Phyllome, and Trichome,
to be set up in order to shelter his metamorphosis and
obtain from it some slight service to science.®* The dogma
that the framework of the skull is built up of vertebre
made confusion worse confounded ; not that the idea
might not be highly stimulating, but because it went
ahead of observation which later on showed that one
part of the cranium of vertebrate animals proceeds from
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formations of the dermal skeleton, while another part
corresponds with the branchial arches, so that the
analogy with the vertebrae can at most apply only to a
portion and not to the whole of the skull. Moreover, the
origin of this particular portion is so obscure that it is
rather an academical question for Zoologists than a fact
contributing to the advancement of science.®® Goethe
himself admitted later, *“ in my method of investigation,
of knowledge, and of delight therein I am entirely
dependent upon symbols.”’8 This is not a method for
any one else to copy: it would shatter all science to shivers.
With Goethe, indeed, the case is different. He is not deal-
ing with science pure and simple, but with that world of
the eye whose function it is to be to give a new form to
the whole aggregate of barbaric knowledge in the interest
of civilised culture. I shall return to this point in the
next lecture. Kant, the man who was so chary of direct-
ing his glance upon the world around him, and in whom
one might in consequence presuppose a preference for
the world of ideas, was far more jealous of the rights of
experience, as opposed to idea, than Goethe. One of the
most prominent results of Kant’s analysis of human
reason consists in the sharp distinction which he draws
between experience and idea, and in the proof that * in
the consideration of nature experience arms us with the
rule and is the source from which truth springs” (R.V.
375). Let there be no misunderstanding as to this. The
high importance which Kant attaches to practical ideas
for the life of man, cannot be altogether unknown to you :
according to him, * they are always in the highest degree
fruitful, and indispensably necessary so far as real
actions are concerned” (R.V. 385). We see by the
example of the focus imaginarsus, alluded to above, how
indispensable he holds theoretical ideas to be for science,
and in his Crstigue of Pure Reason, and his Crstique of
the Power of Judgment, we are led to important expositions
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of the law according to which we men set up genera and
species,—of the meaning of teleology, of the finite and
infinite nature of the Cosmos, etc. There can be no
question of any misunderstanding or disparagement of
ideas. No one would have been more pleased than Kant
to subscribe to Couturat’s dictum, Les idées sont le fonde-
ment méme de la realité,®® *‘ ideas are the very foundation
of reality.”” What really constitutes the contrast between
Kant and Goethe is that Kant always without reserve
ised the inexorable power of concrete facts, and
therefore subjected ideas to a far keener analysis than
Goethe did, who although in theory after the conversa-
tion with Schiller he recognised his mistake, nevertheless
remained to the end of his life inclined to reckon as natural
experiences ideas which he had not even clearly formu-
lated. If we may trust Eckermann’s memory, Goethe
said, as late as 1827: “ I discovered the law of meta-
morphosis ”’ (G. 1, 2, 27). And he continued to look
upon the indescribable and unthinkable idea of meta-
morphosis as an analogy to those laws of motion which
have been arrived at by accurate observation ; he never
rightly understood the difference between his method
and that of exact science.®? Kant’s confession of faith,
on the contrary, was—" outside of experience no evidence

" of truth is to be found "’ ; that is at once the confession
of all exact science, and the banner under which free men
go out to war against Obscurantism, against Dogmatism,
against Superstition. In the whole history of the world
down to the present day no philosopher has represented
the inalienable rights of experience with such assurance
and so convincingly as Kant. No wonder the more
important naturalists side with him. Not only has he
maintained our right to open our eyes, and proved with
the sternness of a philosopher that the walls which are
for ever being raised in the name of morality and religion
against freedom of research and freedom of opinion, are
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really bulwarks of prehistoric dishonesty and heathenism
incarnate,—but he has laid the greatest weight upon
warning us against enemies hidden in the twists and
" turns of our own brains. That is the end and aim of
all his labours. Idea and theory and system are all to
be enlisted, but as mediators and helpers, not as founders
and rulers. Criticism such as this necessarily leads to a
series of limitations and to the mapping out of the
frontier lines of experience. Far be it from us to mistake
our ideas and hypotheses and theories for experience,
not even when we see and are compelled to admit that
no experience would be possible without them. In this
way the conception of experience is made clearer, though
at the same time its boundaries are more and more closely
drawn. Experience is stripped of the impertinent fribble
of impotent materialists, and taught that so far from
leading to anything and being a sort of divinity, it is
nothing but the handmaid of a despotic and creative
intellect, of ‘‘ the magician king in the Tower.” But
even the King must learn modesty; for it is only in
experience purified in this manner that the * fountain of
truth ”’ gushes forth, that fountain which alone * supplies
the evidence of truth,” and ‘‘ furnishes the law of
truth.”

The gist and trend of Kant’s Crstigue of Pure Reason
would justify us in entitling it the preparatory school of
pure experience.

The contrast between Goethe and Kant is patent. But
if I have been unable to avoid trenching upon the field
of theory, I must ask you to concentrate your thoughts
to-day upon the innate and purely personal method of
perception. This is the one thing that is of first and
constant importance ; every system contains a multitude
of impersonal elements, and might be differently formu-
lated in every succeeding century. But if we were merely
to lay stress upon what differentiates the two men, we
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should only have achieved half of our task, and should
have acquired nothing more than one of those popular flat
pictures, with everything either to the right or to the left,
which to me are hateful : in order to obtain a solid image
the third dimension is needed,—that of depth. The dis-
tinguishing difference to be observed in the two men is
this,—that however much they may have been appar-
ently opposites in their natural faculties and in what
they achieved, they were none the less aiming at the
same goal, and that goal was the encouragement of per-
ception as against the claims of abstract logical thought.
Goethe strives to promote perception by insisting upon
the value of idea, which, as he says in one passage, *‘ un-
locks the inner sense of the observer.”#® Kant promotes
perception by laying stress upon experience, and by an
exact criticism of the very complicated conception which
we call experience.

This I think will have given you an exact appreciation,
far better than the worthy Eckermann ever possessed, of
what Goethe meant when he uttered the memorable
words, *‘ Instinctively I followed the same road as Kant."
We only begin to understand any idea, when we recognise
that there is more in it than can be expressed in words.
Judgments are just as much symbols as words when they
refer to something living. It is impossible to understand
the meaning of ““ I followed the same road as Kant,’%®
until we see that Goethe might, at the very same
moment, have said to some other man, “I followed a
different road from Kant's.” True wisdom can never
be imparted: the most that can be done is to lead
up to it.

For the purposes of this lecture I will now sum up the
result of our comparative study of these two conceptions
of idea and experience in the following way: an eye
that is always receiving images, is at the same time like
a mirror always reflecting them, and gathers its own
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ideas in the garden of nature in the full confidence that
they grew there. That was the case with Goethe :
O lass sie walten,
Die unvergleichlichen Gestalten,
Wie sie dorthin mein Auge schickt. *

No such mistake found a place in Kant’s carefully
locked brain : no light from without could blind him, and
so he was able to draw a fine distinction between the
outer world and the inner world,—defining in the workings
of the human intellect how much is foreign and how much
is inborn, — discriminating in comprehensible thought
between matter and form. Unless Kant had possessed
the special and phenomenal power of conception to which
I called attention at the beginning of the lecture his
equipment would bave been inadequate: in order to
take a world with its problems into consideration, a man
must be able to lay claim to the possession of that world
as his own : but had Kant been as completely wrapped up
in nature as was Goethe, he would never have succeeded
in perfecting that series of judgments to which mankind
will always be compelled to revert in the interests of true
science and true religion.

But beyond this abstract conclusion there is a moral
which I would fain draw out of these considerations of
ours; and that moral is,—if we give ourselves up to
nature exclusively we lose ourselves in her. No one
knew that better than Goethe. There is a passage in
which he says, ““ the idea of metamorphosis is a very
lofty, but at the same time a very dangerous gift from
above. -It leads to that which is without form, destroying
and disintegrating knowledge.””® In spite of this, even
in his old age he was constantly relapsing into the
mysticism of his youth. There can be no doubt that
mysticism as a mental condition, and as a presentiment

* O let them prevail, these incomparable forms, seen as my eye
transmitted them. prevath. P ’




GOETHE 9x

of transcendental worlds beyond our ken, is an intellectual
phenomenon worthy of respect : sometimes it has even
pointed the way to liberation from the chains of Dogma ;
in spite of that, as a mental disposition, it is to be held
in abomination: the most brilliant intellect becomes
childish when it strikes off on this wrong tack. Here
again the great Kant is our deliverer for all time ; nothing
but true criticism such as he taught can steer us clear.
Unhappily, in spite of the purifying influence of Kant,
Goethe never was able to hold fast to the critical position
for any length of time. He mourns over his fate as having
been ‘“ born to the school of identity,”?! and a few years
before his death he writes the regrettable words, ‘‘ Matter
can never exist without mind, nor mind without matter,’”’*s
and the man who wrote this was the same man who a few
years earlier admitted that the mere idea of transforma-
tion was dangerous and fatal to knowledge. Dualism is
no theory, but a fact. It would no doubt be very pretty
if we men instead of having two legs had only one: but as
a matter of fact we have two, and are compelled to step
out with the right and the left foot in turns, if we wish
to go forward. All monism, be it what it may, leads in
the end to a Buddhistic contemplation of the navel. If
subject and object be one and the same, there is an end
of all activity, whether of science or of soul.

Goethe’s genius naturally saved him from such a shxp-
wreck as this. This noble man was rich in those contra-
dictions in which true greatness reveals itself, and of
which it is as prodigal as its mother nature. Of that you
have just had plenty of evidence. Still more was he
inspired when, instead of proclaiming his belief in a flat
identity, he uttered the immortal saying, * where object
and subject are in contact, there is life.” Even though
now and again he maintained that his *“ thinking was per-
ception "—those are his very words—‘* and was actually
fused with the objects perceived,” 9 there were other
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moments when he admitted that man must act as a law-
giver,* even in the presence of nature, and that is
manifestly the very opposite of ‘‘fusion’’; indeed,
upon one occasion he said that * all attempts to solve
the problems of nature, are really only the conflicts of the
power of thought with perception.”®® The revelation of
the essence of this inevitable conflict, was precisely what
constituted the life-work of Kant. Even those least
familiar with philosophical disputes can have no difficulty
in understanding on the one hand the advantage of
determining by analysis what part the “lawgiving "’
thought of man plays in purely objective perception,—
and on the other of showing how far perception in the
first instance furnishes thought with material, and so
points the way for the ‘“ lawgiver.” There is no other
possible way of arriving at a clear distinction between
experience and idea.

To the best of my ability I have now in the main
accomplished the task which I set myself in this first
lecture. Yet I must not conclude without briefly direct-
ing your attention to another field of perception with
which I shall deal more fully in my next discourse: it
is one in which the comparison between Goethe and Kant
is so instructive, and such a valuable supplement to the
knowledge that we have already gained, that it cannot
be passed over in silence to-day. I am speaking of
mathematics.

The science of mathematics, to borrow a saying of
Goethe’s, is that form of perception which is altogether
and exclusively the monopoly of the ‘lawgiving"”
thought of man. Across that bridge of the eye to
which I alluded at the beginning of my lecture there
come images from without which man is not capable of
inventing, and of which we are only aware when nature
presents them to us; but, in the Magician King's
castle there is also a world of forms,—forms which
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have no special relation to this or that real entity, and
yet related to everything or nothing, rods and cranes and
edges and angles, forms of which outside nature knows
nothing, or at any rate knew nothing until this world
of human phantoms had come into tangible existence
in the shape of machines.

‘‘ They see thee not for they see nought but phantoms,”
says Mephistopheles of the ‘ Mothers ”; these mothers
are our mothers,—the mothers of the human race: it
was from them that we inherited our grey brain-substance,
and this is the Archimedean point, whence, as it were
outside of nature, we spread over the Cosmos the net of
mathematics,—mathematics out of which rise order,
abstract form, disruption, self-mastery, lawgiving, to be
embodied in human science.

We shall have to go more closely into this hereafter.
To-day we need do no more than determine the directly
contradictory estimates formed by Goethe and Kant
of this human invention called mathematics. Kant'’s
declaration of faith runs thus: ‘ Pure mathematics
afford the truest appreciation, and are at the same time
the model of the highest certainty in every field of
thought ”* (D. § 12), and he not only admires but loves
the science of mathematics to such a degree that he con-
siders that ‘‘ it stirs our feelings in a similar, or even more
sublime, way than the accidental beauties of nature.’’%¢
Goethe, on the contrary, who has to admit that * division
and addition did not lie in my nature,”’®? was of opinion
that “* since the revival of mathematics, science has gone
sadly astray.””?® Goethe was not only without any turn
for mathematics, but he really showed very little under-
standing of the essence and practical importance of the
science : Kant himself was no arithmetician, though he
had a pre-eminent aptitude for mathematical perception.
Here it was Goethe whose eyes were closed, Kant whose
eyes were open ; and these same open eyes of his enabled
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him to succeed in rearing up a work of real genius, a
construction for all time. We may no doubt affirm
without exaggeration that Kant’s hypothesis of the
origin of the heavenly bodies, taken up forty years later
by Laplace and carried out into greater detail with the
help of calculation, was one of the eminent results of
genius in the exercise of the human power of percep-
tion.

There is no need to enlarge upon what is a matter of
common knowledge. You are acquainted with this
hypothesis of an originally undifferentiated, chaotically
nebular, primary mass of matter which owing to the attrac-
tion and repulsion of atoms acquired circulation, by means
of which a central body was formed, and around that
again others were collected, until all or at any rate the
greater number of the suns (for some of these are still in
a nebular state) came into existence; round the suns
came their planets, and round the planets, rings, moons,
asteroids, etc. Kant calls his hypothesis *“ an attempt
to arrive at the mechanical origin of the whole structure
of the universe,” and this attempt was so brilliant that
it still prevails in almost all theories both within and with-
out the domain of exact science. I am, however, concerned
to lay great stress upon the fact that we are not dealing
here with a ““ theory "’ in the sense of the laws of motion
set up by Newton and Descartes, but with a spontaneously
creative hypothesis. Its perceptibility is so powerful
and so convincing that even men of science sometimes
overlook this fact, and so the whole essence of Kant's
achievement is misunderstood. In truth, as the mathe-
maticians teach us, it becomes daily more clear that
the hypothesis in question, whether in the form given
to it by Kant or later by Laplace, again by Hervé
Faye, or recently by J. Mooser, cannot be absolutely
maintained in all its details, and never will be capable
of actual proof. It is no theory, but an hypothesis : it
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forces into its scheme irreducible elements in order to
make the whole comprehensible : here and there, as in
all hypotheses, either facts or calculations are treated
very cavalierly. Lord Kelvin's calculation that if the
whole earth had been originally made of solid steel it
would by the velocity of its rotary motion have under-
gone-almost the same flattening at the poles as exists
now, and which according to Kant is generally explained
by the admission of a gaseous condition prior to its
liquid condition,—is among those things which have given
rise to serious reflection upon the audacity of trying to
make realities out of possibilities. Recently we have
had a new hypothesis which is preferred by such eminent
geologists and physiologists as Geikie, Nordenskjold,
Ratzel, and others, according to which the heavenly
bodies have arisen out of the combination of solid masses
of dust and stones in cosmic space round special points
of attraction. It is calculated that on an average about
four and a half million hundredweight of meteorites fall
in the course of a thousand years upon the surface of the
earth out of interplanetary space. In an article in
Pectermann’s Mitteilungen (1901, p. 217 seq.), Friedrich
Ratzel comes to the conclusion that Kant’s hypothesis
is “ not to be looked upon as the only, and in a certain
sense, inevitable, hypothesis of the formation of the
earth. Geography has in itself no ground for holding a
primitive vapour and a consequent condition of fluid
incandescence of the planet to be more probable than the
aggregation of small heavenly bodies in various stages,
out of the union of which, accompanied by heat, the
earth and other heavenly bodies might have been started.”
The consideration of such previously unsuspected possi-
bilities deprives the nebular hypothesis of Kant and
Laplace of all dogmatic value as truth, and gives it
more importance than what it really is, namely an
ingenious result of the human intellect legislating for and
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dominating the whole notion of the universe with the
freedom of a creator. That same analytical and construc-
tive gift of imagination which you saw at work in the
case of Westminster Bridge, here reaches boldly up to
the stars and cries out, “ Do but furnish me with matter,
and out of it I will build you a world "’ (H. Vor.).

This method of perception, and consequently also this
method of thinking, is as unlike Goethe as possible, for he
would have had no use for abstract matter conceived as
set in motion in accordance with physical laws.

Here let me impress upon your closest attention what
follows. The results at which we have already arrived
have taught us that little information is to be gained
from the general glimpses of the character and intellect
of a man : unless we follow up our analysis, we only feel
the burthen of a new fact, without soaring upon the
wings of a new revelation. The contrast between the
two methods of perception, that of Kant and that of
Goethe, which has been brought into prominence in the
consideration of mathematics and schematic observation,
is joined to an unexpected, apparently paradoxical and
psychologically very instructive judgment. Kant’s
theoretical methods of thought are clearer than those of
Goethe. This hypothesis of Kant’s as to the mechanical
origin of the world’s structure is much more intelligible,
and, as being the result of actual sight, much easier to
explain, than Goethe’s doctrine of metamorphosis : and
for this reason : Kant reduces a concrete observation, the
world of stars, to a scheme—therefore equally to some-
thing directly perceptible, to something geometrically
perceptible ; Goethe, on the contrary, searches for an
idea which perception has awakened in his reason, a
symbol : the idea itself “ transcends possible experience,”
and the symbol, while borrowing something from the
faculty of perception yet extends beyond it. The pure
thinking in his consideration of nature remains within
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the pale of possible perception, whereas the man who
possesses the genius of observation attempts to sur-
mount that pale. If the pure thinker adds perception
to his thought, then his observation will be incon-
trovertible, absolutely human, and I might say logical.
If a man who possesses the genius of observation
succeeds in attaining theoretical reflection, then he will
have something to impart which, being beyond the scope
of logic, can only be expressed by indications, and will
become indistinct and often full of contradictions. This
is why Kant's teaching is clearer and easier to grasp
than that of Goethe.

This much more is worthy of observation. The
intellect which thinks mathematically and mechanically,
that is to say, which takes its stand upon the idea of the
* lawgiver,” faces the incomprehensible universe with
its tables of the law, and forces its scheme upon it, while
the priest of the eye preaches blind submission to per-
ception, that * quite peculiar method of investigation ”’
which Goethe calls “ the interrogation of nature.’”’®
Instead of, like Kant, forcing the whole Cosmos within
the human soul, this interrogation of nature takes man
out of himself and throws him into the arms of nature.
Here the road leads to the mystic union with nature, to
the state of the superman, the state in which the strong
man who possesses a sure foot and an eye that never
grows giddy can reach the highest pinnacle. “ If thou
darest thus equipped to climb the last stage, give me thy
hand and open thine eyes upon the wide field of nature.”
But it is a state in which those who in their mad audacity
dare to venture unprepared, not reaching out their hands
for the support of true genius, but trusting to the vain
rhetorician or the mystical fanatic, must inevitably take
the fatal plunge into the abyss. Where Scheme exists no
such vital danger lurks. True it may easily turn in-
significant men into machines ; but what of that ? Inthe
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hands of the more gifted it becomes * the pride of the
human intellect,” as Kant exclaims in a moment of
characteristic inspiration (R.V. 492). With the confidence
of indifference it extends or compresses and mutilates
every living form, every phenomenon of nature, till they
fit into the Procrustean bed of lawgiving, purely human,
mathematical observation ; it creates vessels and organs
for the increase of science which may become the common
property of all mankind, even of the less gifted ; and in
virtue of the great share of arbitrary power which man
has added to it, it is easily understood, convincing, and
rich in results.

I have finished. I refrain from summing up the results
at which we have arrived, all the more willingly inasmuch
as we shall more than once be obliged to return to the
same subjects in the next lecture. In the person of
Leonardo da Vinci we shall have another man belonging
to the world of the eye, whom we may place in contrast
with Kant. It will, however, be seen that Leonardo
differs from Goethe no less than Kant does: and so we
shall arrive at making a distinction between eye and
eye. We shall be startled to find Goethe as seen from
Leonardo’s point of view approach very near to Kant
in regard to certain shortcomings of the eye and the
dominant power of thought,—and to find Leonardo the
absolute artist, seen from Goethe's point of view, in
certain important matters much more closely related
to Kant than to the poet who was so rich in ideas.
And so little by little the wealth and peculiar character-
istics of Immanuel Kant will be unveiled before us, and
by degrees we shall gain the power of penetrating into
his thoughts. I hope that we have this day laid a good
foundation for our further labours. We owe it to Kant
to know no rest until he stands as a living personality
before our eyes.
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Our soul is composed of harmony,
and harmony is never bred save
in moments when the proportions
of objects are seen or heard.
Leonardo.
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LEONARDO

HAT Seeing is a passive as well as an active
function is a maxim as old as Aristotle. But
the difference between passivity and activity
in different men repeats itself in the degree

and the more delicate qualities of both. It must be our
business to bring into relief those personal peculiarities
of Kant’s way of Seeing which differentiate him from
other Seers. It is with this object in view that we resort
to comparison. We desire ourselves to observe and Ses
the most important of the Seers, in the profound con-
viction that this will' carry us further and to greater
advantage than if we were to go into abstract theories
about them, and hedge in their doctrines with finely
pointed fences of definition.

From our first comparison,—that with Goethe,—we have
won a significant and lasting advantage. The intellectual
individuality of Kant revealed itself in striking contrast
to that of Goethe. In Kant we saw a peculiar quality of
intuition developed to an absolutely astounding degree.
We saw the power of appreciating mentally that which
has been described: and that which is described is
something which has been brought to our minds parcel-
wise, or, to use the technical expression, analytically :
for it is only by degrees that words can present a Whole,
whereas the Eye first gives us a Whole, and only by
degrees separates it into Parts. Moreover, in Kant we
found an important’ development of that method of
perception which is projected from within to without,
geometrically in accordance with formula, humanly
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¥ *gpeaking -creativé,—namely the mathematical method.
In Goethe, on the contrary, we found as a characteristic
the insatiable hunger of the Eye, and in connection
therewith the impulse to treat even matters of theory as
something actually seen. In spite of this, inasmuch as
the Doctrine of Metamorphosis had furnished us with a
clear demonstration of the relationship between passivity
and activity in Goethe’s manner of Seeing, we recognised
its harmony with Kant’s mental vision and his analytical
distinction between Experience and Idea.

To-day I wish to carry this comparison with Goethe
further, for it still contains a whole store of instruction.
I hope to convince you that without the help of Kant we
could hardly succeed in correctly grasping Goethe’s
view of nature, while at the same time no other man
leads us so directly and patently to Kant, as does Goethe.
This consideration, then, will give you a twofold advan-
tage. Still, I wish to associate with these two men a
third,—another great artist. I hit upon my choice
without any reference to chronology ;—simply with the
intention of avoiding the ever-present danger of allowing
our lazy thoughts to crystallise, and of contenting our-
selves with some idle phrase about the antagonism
between art and philosophy. Unfortunately no lesser
man than Schopenhauer has given encouragement to so
stark a fallacy : he is the most read of all philosophers,
and in so far justly as he is by a long way the most read-
able; pity, that among his many perversities of thought,
(I can find no other word for them,) there should be the
asseveration that  Genius and a head for mathematics *
should be contradictions.! It is not possible here to
enter upon a refutation of this detestable asseveration,
to which, in the very first place, the whole phenomenon
of Hellenism would have to fall a sacrifice : it would be
easy and entertaining to carry out such a refutation with
no other help than that of Schopenhauer’s own writings :
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but one feels almost ashamed to enter the lists against
this much too clever man when one hears him in an
important passage cite Alfieri as having been unable to
master the fourth proposition of Euclid, and again
bringing forward some unnamed French mathematician
who, on reading through Racine’s Iphigénie, shrugged
his shoulders, and asked, *‘ Qu'est-ce que cela prouve ? *’*
If those are arguments then one might, with equal force,
come to the conclusion that because a certain nineteenth-
century poet at the age of forty, and in spite of living in
the country, did not yet know that tadpoles turn into
frogs, therefore no Poet is gifted with the power of
observing nature. The mischief of such phrases, when
they are presented with the seductive eloquence of a
Schopenhauer, is that they are scattered far and wide,
and establish themselves as dogmas, and so it comes to
pass that to-day we find many men who because, like
Alfieri, they are incapable of something, pose as men of
genius, and who, not content with the fact that * the
pride of the human intellect,”” as Kant calls mathematics,
is none of theirs, plume themselves upon their impotence.
Nay more, these mental waifs who cannot even grasp the
simple problem of the equilateral triangle, look down
from the height of their superiority on the most important
men if only they show any aptitude for mathematics, and
catalogue them as second-rate goods. But we need not
dwell upon this, though it is difficult to prevent our
wrath from blazing up over the impertinence of so
fundamentally perverted a dogma. It is time for us to
enter at once upon the heart of our subject.?
Schopenhauer’s thesis affects genius in general. Some-
times, however, he propounds it in a narrower and
therefore more plausible form : in this sense he writes,
“ Experience has proved that men of great genius in art
have no aptitude for mathematics.” That is an im-
portant limitation, for even in his eyes it is not the
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artist alone who can lay claim to genius: indeed, he is
fond of quoting himself as an example, and certainly he
had no artistic sense. Nevertheless this contention,
which is to be found in the thirty-sixth paragraph of the
first volume of his principal work, is so fundamentally
false, that one asks oneself how Schopenhauer could
have been blind enough to let it stand unaltered from the
year 1818 to the day of his death. If we only think of
German artists, the very first that comes to our thoughts
is the man who was so specially admired even by Goethe,
the great, the only, I had almost said the holy, Albrecht
Diirer. He is one of those great * men of genius in art ”
of whom one can say that they were the beginning and
the end and the culminating point, all in one. Of course
historically they spring from what has gone before, and
they lead to what is to follow after, but that association
hangs about their noble forms like a mantle. Like the
goddess from the sea-foam, the individual rises out of
the mass, something new, something incomparable, that
never was before, and never can be again. At the sight
of such men we are struck by Schopenhauer’s fine saying,
‘“ Art is everywhere triumphant.” Perfection it is that
blazes out upon us out of all the feverish struggles of
these artists,—Peace that smiles upon us, full of trust, and
resting from the hurry of the eternal strife for something
higher. And where labour and thought and prayer have
wrought together as tireless journeymen, there at last
reigns Harmony, divinely restful, incapable of failure.
Among these giants is Diirer—and mark this. Not only
had he an aptitude for mathematics, but that aptitude
was something quite out of the common. Diirer is the
author of the first textbook of applied geometry in the
German language! Besides that, he devoted a whole
work to the hopelessly dry, and only mathematically
interesting, subject of Fortification ; and his lectures on
the proportion of the human figure are a little miracle
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of intricate geometrical descriptions. In his partiality
for mathematics, in his sure eye for the study, and the
weight that he lays upon it for the educational equipment
of the artist—as he writes, ‘‘ mensuration is the right
foundation of all painting’ 4—we have the special
characteristic of this great artist. This one example is
enough to prove that Schopenhauer’s contention that
the great artist has no aptitude for mathematics is an
untenable generalisation from single instances. Further,
you will easily understand that I must have it at heart
to refute the insinuation that Kant belonged to the class
of inferior minds lacking genius, because he had a talent
for mathematics : far rather do we see that the possession
of that talent gives us no right to infer a lack of artistic
feeling.

~ Now, at last, I call up the man whose radiant name
I should be loath to cloud with polemics—Leonardo da
Vinci. No greater painter ever lived; and this great
painter was like Diirer, and even more than Diirer, a
pre-eminent mathematician and mechanician. At the
same time—as we see every day more clearly—a man of
an all-embracing intellect, a Seer who penetrated all
that his eye saw, a Discoverer so inexhaustible that the
world has perhaps never seen his like, a deep, bold
Thinker. ,ALet us compare his method of Seeing with the
methods of Goethe and Kant : that, I hope, will save us
from all future danger of the crystallisations of the
phrase-mongers.

Like Goethe, this man is all Eye. He calls the Eye the
window of the soul, finestra dell’ anima,® whose precious
qualities he is never weary of praising; the Eye is
signore de’ semss, ‘‘ Lord of the senses,”® the Eye is the
Source of all Knowledge. Those who rely solely on the
study of learned writings, instead of becoming acquainted
with the works of Nature by means of their own Eyes,
are only grandchildren not Sons of Nature, that one
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teacher of all teachers. All Arts, all Sciences, all Thought,
are according to Leonardo ‘‘ daughters of the Eye,” and
' so it is that the painter is nspote @ Dso, *‘ the grandson
of God.” The Eye of this remarkable man is neverthe-
less, like Goethe’s, far from being an exclusively artistic
organ,—it has also the power of penetrating the universe.
A brilliant light radiates from his Eye—for it is the special
characteristic of the Eye of such men that it not only
takes up light as others do, but also sends out rays of
light illuminating the darkness, glowing through the
impenetrable until it becomes transparent. A ray of
light radiates, I say, from Leonardo’s Eye so brilliantly,
that even the most prosaic historians must admit that in
him the intuitive power of divination of this organ verges
upon the fabulous. Leonardo anticipated our whole
modern natural science,—that is to say so far as this was
possible, relying upon the Eye alone and without the help of
the higher mathematics,—which were not then known,—
of the new instruments, and of the mass of observations
which had to be mastered by whole generations. For
example, this man who died in 1519, who had been
brought up in the strict belief of the Church in a flat
earth laid between Heaven and Hell, knew the principles
of the Cosmic system as Copernicus developed them
thirty years later. How he gained this knowledge, and
in what connection it came to him, we know not. For
his observations, up to the present time far from being
all deciphered and published, are for the most part
aphoristic, often forming an unsolvable tangle of the most
various thoughts, jotted down in the midst of, or under,
or across his sketches, or on the backs of his sheets of
drawings—thoughts often occurring to him in the midst
of his painting, which he evidently seizes in a hurry, in
order to use them elsewhere. Sometimes he writes ex-
pressly, “ This is how I must deal with the matter in
my work,” or something of the same sort: or they are
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clear and neat preparations for books which he seems
never to have written, and it is only from the outline
that we can make a guess at the direction of his thought.
So in Leonardo’s writings we find no astronomical
system. Yet on one sheet, under a number of mathe-
matical calculations, we find written in unusually large
letters, ¢} sole non ss muove, ‘ the sun does not move.”
&Not another word. Here we have clearly a sudden
inspiration. But Leonardo is no visionary: his was
throughout a positive intellect, never weary of seeking
the cerfezza delle sciemtie by the strictly empirical
and mathematical road. Sperientia & commune madre
ds tulte le scientie ¢ arts. ‘‘ Experience is the common
mother of all the arts and sciences,”—and nsssuna
hwmana snvestigatione ss po dimandaye vera scientia,
s'essa non passa per le matematiche dimostrations, ‘‘ no
human investigation can lay claim to being true science,
unless it can stand the test of mathematical demonstra-
Ve tion.” Experiment, therefore, and calculation must be
brought into court as tests of the correctness of any
assumed fact. In the same way on other sheets we find
a succession of investigations and deductions all circling
round this central idea of a stationary sun and an earth
which is in motion. Take, for instance, the important
recognition come la terra non & nel mezzo del cerchio del
sole, ne nel mexzo del mondo,” ‘‘ that the earth is not in
the centre of the sun’s orbit, nor in the centre of the
universe.” In this connection we over and over again
find the remark that the sun is greater than the earth,
together with the assertion that there are many stars
that are many times bigger than the star which is the
earth. Molie stelle vi sono che son moltissime volie maggiore
che la stella che & la terra® The recognition of the fact
that the dark earth reflects light leads him to the further
assumption that the light of the planets is also reflected
light, and that our earth seen from the moon would have
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exactly the same appearance as that which the moon
gives us.® From this recognition there was but one step
to the affirmation that the earth must be nearly spherical
in shape and revolve round its axis. Certainly, so far as
I know, we possess no written proof that Leonardo in
any of his abrupt sentences ever gave expression to the
further fundamental thought of the heliocentric system ;
but a great portion of his work is as yet unpublished,
and this idea of motion follows so necessarily from the
tenets which I have cited, that we are compelled to accept
the belief that it was known to him. If now we turn our
attention from the movements of the constellations to
the hidden inner movements of the body, we find that
Leonardo with the help of a like magical power of vision
suspected, and even had a clear idea of, the circulation of
the blood. This has been denied on the ground that in
one passage Leonardo compared the movements of the
blood with the ebb and flow of the tide. But the objection
breaks down, because the notes which we possess of
Leonardo’s thoughts date from the most various periods
of his life, and nothing can blot out the words which we
have in his own hand, in black and white, concerning
1} continuo corso che fa il sangue per le sue vene, ‘ the
continuous course of the blood racing through its veins,”
and over and above this that the blood which flows back
to the heart, s/ sangue che torna indirieto, differs from
that which, when the blood is driven out, closes the valves
of the heart, che riserra le porte del core.’® These words
suffice to prove a deep insight into the mechanism of the
circulation, which at that time was unsuspected and not
discovered until a century later: for Leonardo knows
that the blood ‘“ runs an uninterrupted course through
the veins,” he knows that it proceeds from the heart, and
finds its way back to the heart, and he makes a distinction
between the venous blood and the arterial blood. And
bere we must bear in mind that the most important
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works of Leonardo in this connection, as in others, are up
to the present unpublished. They lie idle in the dust of
libraries.

I have chosen these two examples, the astronomical
and the physiological, out of the great mass of material.
Leonardo seems to have interested himself in every
branch of science, and everywhere, through the mere
penetrating power of his sight, coupled with the sagacity
of his judgment, he appears to have forestalled science—
often by centuries. Think only of his right appreciation
of the significance of petrifactions and of the geological
strata at a time when people used to explain the one as
the playful products of a vis plastica, while for the other
at best the Deluge was made responsible! But to my
regret I can give no more time to this captivating subject.
If you want more particulars I must refer you to the
books upon Leonardo.!* I must be content if, by
quoting typical instances, I have made you familiar with
the wonderful quality and astounding penetration of this
power of perception. Words are insufficient, what we
need is facts—and these facts patent to every man, even
to the unlearned, point to an intellect whose kinship with
that of Goethe is at once striking : the same ever-open
Eye, never satiated, the Eye of the warder Lynceus (as
I called it in my first lecture), surveying the whole world,
and uninterruptedly entertaining the monarch imprisoned
in the Tower with new pictures : at the same time it is
an Eye which creates. Yet we are struck by two im-
portant differences. Leonardo sees more exactly than

\Y Goethe, his Eye is sharper, and he can do what Goethe
never could : he can reproduce what he has seen so that
it becomes something seen by others: he is a painter,
and for that reason still further removed from Kant than
Goethe. But just as the outer sense is more refined in Leo-
nardo than in Goethe, so it is too in the case of that inner
schematic power of perception, which Goethe hardly
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possessed, but which in Kant was conspicuously developed.
In this respect the relationship is reversed : Leonardo is
ynearer to Kant than Goethe was ; in mechanics, indeed,
yhe is as richly gifted with genius as he is in Art. Take
up the six beautiful volumes into which Ravaisson-
Mollien has divided all Leonardo’s manuscripts in the
Bibliothéque de I'Institut, in facsimile and deciphered,
¥ and you will see that nine-tenths of these notes refer to
X mathematics and mechanics. Leonardo never ceased to
calculate. His mind was busy with the squaring of the
circle, and with groping attempts at infinitesimal calcula-
tion; from the flight of birds to the observation of a
waterfall, in every direction the interest in mathematics
«xand mechanics forces itself upon him side by side with
that of the painter. In one place he speaks of mechanics

v as “a Paradise,” and says of it, * the science of machinery
or mechanics is the noblest of all the sciences "—La
scientia strumentale over machinale & nobslissima. On the
x sheet which contains perhaps the very first sketch for
the Last Supper, we find immediately under the subject a

) geometrical problem drawn and solved in ciphers, and
\(a.nother sheet which contains studies for the Apostles and
a pathetic sketch for the Christ, shows under these figures

a plan for a piece of machinery with explanatory notes.
So if Leonardo and Goethe are two men in whom, in
contradistinction to Kant, the Eye is the organ of life,
still two very different intellects must be looking out
from this finestra dell’ anima, two very different modes of
activity, to quote Aristotle, and therefore at the same

/ time two very different systems of philosophy. Starting
from the outward and visible signs we shall reach the
very core of the question if we pay attention to one
thing,—that Goethe wished to paint and could not,
whilst Leonardo presents such a culminating point of
pictorial genius, that few can reach his level, none sur-

pass him.
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Goethe’s lack of capability in the plastic arts would be
less striking if we did not see him from childhood so
passionately striving to attain mastery in this very
direction. We know that as a student in Leipzig he
painted more than he read. It was Oeser’s studio, not
the lecture-rooms of the juristic Faculty, that he haunted.
And with what touching industry did he carry on this
struggle for the impossible |

Doch unvermédgend Streben, N achgelalle,
Bracht’ oft den Stift, den Pinsel bracht’s zu Falle ;

Auf neues Wagnis endlich blieb doch nur
Vom besten Wollen halb und halbe Spur.

In the end Goethe himself was bound to confess, *“ I was
lacking in the true plastic power,” and he adds the
precious words of irony against himself, “ my attempts
at representing nature were more like distant suspicions
of given forms, and my figures resembled the light
vaporous beings in Dante’s Purgatorio, shadowless them-
selves, and terror-stricken at the shadows of real bodies.”
What this defect meant Goethe accurately realised ; for
in a conversation with Eckermann he quotes with praise
words of our Leonardo,—*‘ If your son lacks the sense to
make what he draws stand out in relief by powerful
shadowing, so that one might grasp it in one’s hand,
~then he has no talent.” And do you know why Goethe
xhad no talent for drawing ? Why his copies were mere
«'* distant suspicions of given forms '’ ? Because he was
x deficient in the sense of Geometry. Because we men are
80 built that we are incapable of accurately grasping any
form which nature presents to us, unless, consciously or
unconsciously, we have held before it by way of com-
parison the complex network of possible forms which is
innate in us, and have in this way assimilated that which
is outside all rule, incalculable, and which has never
existed, by contrasting it with that which is regular,
calculated and for ever unalterable. This happens
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without our thinking of it during every second of our
life: we are incessantly schematising. Later on you
will learn from Kant to what degree our whole intellectual
being is under the domination of Scheme. ‘ This
schematising of our understanding, when we are face to
face with phenomena,” he writes, ‘‘ is an art hidden in
" the depths of the human soul.” For the images which
we receive from without, that is to say the complex of
the impressions of our senses, cannot be grasped directly,
but our intellect—the ‘‘ activity "’ of Aristotle—must
first, as Kant says in a happy figure of speech, have
impressed its monogram upon them. ‘It is only by
means of the Scheme that images and conception can be
brought into union.” You see that from without to
within there is an intermediary action similar to that
which takes place from within to without. Our ideas, as
you will remember from the metamorphosis, were only
able to reach the Eye by borrowing a symbol, e.g. the
leaf, from the world of the senses : but this world of the
senses—so runs the new creed—can penetrate the think-
ing consciousness in no other way than by the inter-
mediary of schemes of the understanding; and these
schemes coincide with the perceptions with no more
exactitude than the symbols coincided with the ideas.
It is not my intention at this moment to weary you with
metaphysical disquisitions; on the contrary, I wanted
only to call your attention to the fact that the plastic
artist shows us this secret domination of the * hidden
art "’ of schematisation in bright daylight, and so smooths
the way for the understanding of one of the most difficult
passages of Kant’s Critigue of the Doctrine of Perception.
For the great painter, consciously and in the sight of all
men, puts into concrete form that which in others exists
in the unconscious ‘‘ depths of the soul.”

That is why Diirer wrote those words which perhaps
may have struck you as strange a little while ago—** The
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art of mensuration is the true foundation of all painting,”
and the same order of thought gives rise to what he writes
on the next page: ““ The outer (practical) work must be
the indication of the inner understanding.” And in
order that you may realise how powerfully the geometrical
and schematic principle is developed in so pre-eminent a’
modeller, and how busily it is at work, I would beg you
to take up another work of Diirer’s,  the four Books of
human proportion,”—not in a modern abbreviated
edition, but in the original small folio of 1528, with all
the charts and tables, as they left the master’s hands.
You will be astounded at the world of numbers and
geometrical figures in which Diirer lived; they are
enough to make you giddy. Indeed, every complication
can be solved by figures, yielding of its own accord
without any involving of the imagination : but one can
hardly grasp how any man should have been able to
carry in his head, as something visible, such complicated
geometrical figures, as Diirer was obviously able to do.
In the two first books the many charts of figures and the
painful precision of the measurements will strike you as
imposing. But now look at the third book ! Here Diirer
teaches us how we may at will change the fixed propor-
tions ; for instance, he takes a woman of average propor-
tions that he has already shown us, and makes her first
long and thin, then short and monstrously fat; or else
he changes one part of the body, leaving the other parts
as they were, etc.,, and all this he does without ever
departing from the established foundations of geometrical
schemes, and with the help of instruments which he calls
‘“ the perverter,” * the falsifier,” etc. The fourth book
is almost more interesting: it shows “ how you may

" distort the previously described images,” and yet it is no

simple doctrine of perspective in our sense of the word,

but rather what mathematicians call the geometry of

position, bound up with that of projection. You need
1L.—1
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only look at the figures on page Y4, Z, and those that
follow, in order to arrive at the understanding of what
Diirer expects of the art-disciple.

Leonardo’s brain was organised in like fashion. To be
sure he was not so self-tormenting—for instance, look at
his doctrine of perspective, how bright it seems by the
side of Diirer's,—yet always and everywhere he paid
respect to the mathematical relations, always bringing
calculation into play, always displaying the geometrical
Scheme between the Eye and the Object. One hundred

and fifty years ago, Charles Bonnet, the Genevan botanist,
introduced the so-called doctrine of Phyllotaxy, that is
to say, the exact observation of the relative position of
the leaves on the stalk.

To the most widely spread form of this relative position
he gave the name of Quimcunx : in this the sixth leaf
after the stalk has been twice encircled invariably stands
immediately above the first ; accordingly every cycle of
leaves consists of five leaves. This discovery was the
result of years of study by an experienced professed
botanist. But two hundred and fifty years earlier
Leonardo’s artist-eye had observed the Quimcunx, and
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had drawn it with the most painful care, and that too

in his Book on Painting.'? You see with what mathe- x

matical precision the painter observed | and not only with
precision, but also with schematisation, for as a matter

of fact this § position is only approximatively existent. \

But in order that you may also see the geometrician at
work, I have copied here a little sketch out of Ravaisson-
Mollien—(M.S. M. {. 78 overleaf). To this Leonardo has
added the note “ all twigs possess lines which work
towards the central point of the tree.” In order to under-
stand him you must naturally only

take into consideration the youngest

twigs, and you must realise how

this so-called central point year

by year moves upwards, quickly at

first, then slowly. Even so there is

great boldness in such a schematisa-

tion. On other pages you will see

how Leonardo was at pains to apply

to the human head a similar law

of relationship to the line of circum-

ference. His comparative studies

of various human heads, including

monstrous deformities, are so well known that I need
do no more than allude to them.*

This cursory outline may suffice to show you what
special qualities must be at work in a man who is capable
of reproducing that which he has seen. Where these
qualities are lacking there can be no painter, because
there is no organ for the correct assimilation of form, and
every attempt yields nothing but “ distant suspicions.”
Of such men who are willing but incapable, Leonardo
says, Mults sono gli womins chi anno desiderio e amore al

s

disegno ma non disposizione—'‘ many are the men who %

* Leonardo drew a circle, by the help of which he fixed every point of the
human head in a Scheme—nose, chin, ears, cyes, etc.
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have the wish to draw and who take delight in it, but
who have not the capability’’—the disposszione lies in the .
aptitude for schematising. Naturally the geometrical
quality by itself is not enough: yet it must not be
<wanting. The man who keeps the scheme steadily
before his Eye, notes every deviation in the form, whereas
on the other hand a Goethe, as we have seen, was rather
inclined to underestimate points of difference, and in
everything to see the points of union. “I was born in
the school of identity,” is his confession, but that is no
school of painting. On the other hand, it is certainly
interesting to discover that the thinker with closed eyes,
whose stupendous schematic power of representation
thought out the theory of the Heavens, showed in this
respect a true intellectual relationship with a Diirer and
a Leonardo. However much the science of mathematics
may on one side root itself in logic, and signify in many
of its adepts a purely abstract logical exercise of the
intellect,—still the living water that gives nourishment
to the tree is the power of the Eye, and so it may happen
that a Kant may in certain respects stand in closer
relationship to Leonardo than Goethe. In order to keep
up the association of ideas in what I have to say, I shall
return to this subject later, but I shall beg you once for
all not to forget that the power of schematisation is a
true formative power.

In the meantime we must still linger awhile over the
comparison between Leonardo and Goethe. I wish to
show you how far-reaching is the difference that we have
here observed in the Eye at work. For this purpose
Leonardo’s judgments on the essence of Art will be of
service to us. According to him the senses are the true
agents in real art, and the man who, like the poet, excites
the conceptions of the senses by descriptions alone,
makes use of a subordinate and indirect species of Art.
Leonardo exclaims proudly, se 'l pittore vol vedere bellexze
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che lo snamorino egls w’e signore di gemerarle. That the
poet is equally master of producing beauty that shall
be capable of exciting his love, that Leonardo denies.
For 3} senso piu nobsle is the Eye, and next to this noblest
sense follows the Ear, la musica si deve chiamare sorella
minore della pittura, whereas the artist in words is only
indirectly and not really an artist, because he can only
produce forms by roundabout ways, and by steering
clear of the impressions of the senses: e per gquesio 4l
poeta resta, inquanto alla figurazione delle cose corporee,
molio indictro al pittore, e delle cose invisibili rimane
sndietro al musico, ‘‘ the Poet in the representation of
bodily things remains far behind the painter, and in that
of invisible things, behind the musician.” But the
strongest objection that Leonardo has to make against
the poet, is che non ha potesta in un medesimo tempo di
dire dsverse cose, ‘‘ that he has not the power of saying
several things at one and the same time *’; but it must
be the aim of Art to waken that Harmony of many tones
which lies slumbering in the human soul, and that must
take place with lightning rapidity, like an inspiration of
the Deity : for armonia non s’ingenera se non in istants,
nes quals le proportionalitad degli ojelts ss fan vedere o’'udire.
‘*“ Harmony cannot be bred otherwise than in instants in
which the relative proportions of things are seen or heard."”
Here, obviously, it is the plastic artist who is master, for
he alone reveals his whole work in one single moment,
and that is why Leonardo speaks of his art as a Divinity,
una Deitd. But the musician too gives in every moment
a multiform perfect Harmony, while on the contrary the
word-poet is forced to build up bit by bit, V'una parte
nasce dall’ altra successivamente, ¢ non nasce la succedente,
se Vantecendente non muore, *‘ one part is born from the
other in succession, and the following part is not born
unless the previous part is dead.” It is not my intention
here to discuss the asthetic doctrines of Leonardo: I
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have only felt compelled to show you with what a
passionate bias this clear-sighted man paid respect to
the Eye, and, beside the Eye, to the direct impressions
of the senses in general as opposed to all mere reflection.
The point of contact with Richard Wagner is clear, and
in any other connection would give occasion to useful
considerations.

Here, however, we have one immediate and special
interest—Leonardo, the man whose Eye at once re-
minded us of Goethe’s Eye, is not only the antipodes of
Goethe in respect to the scientific observation of Nature,
but he comes very near to refusing altogether to recognise
as true art that very art in which Goethe rendered im-
mortal services. From the point of view which we are
for the moment adopting, Goethe and Leonardo stand
so far apart that we should hardly bring them into
relationship, were it not for Kant who holds out the hand
to both. For as a matter of fact, Kant, whom a while
ago we found to be of so near kin to Leonardo that the
two viewed from the distant Goethe appeared like brothers,
now, seen from point of view of Leonardo’s asthetics,
seems to move close up to Goethe. In this method of
constructing “ parcel-wise ’—una parte nasce dall’ alira—
we were able to discover a characteristic of Kant’s method
of perception ; now it is Leonardo who shows us, that it
is equally characteristic of every professor of the art of
thinking, even of the Poet—and instinctively these
words, una parte nasce dall’ alira, call to our recollection
Goethe’s Doctrine of Metamorphosis. Of course Goethe
examines nature with an Eye differing from that of
Kant, yet he too is forced to construct, and in order to
put the phenomena of nature perspicuously into form
and to embody them in his memory, he cannot help
allowing one part to arise from another. That is the
exact purport of Metamorphosis. Practically there is,
then, in Goethe’s intellectual personality, exactly as in
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Kant’s, a preponderant quality that we might well
indicate with Kant as “ understanding” in contra-
distinction to ‘‘ Sense,”” or perhaps still better as Reason
(in the Kantian sense of ‘‘ the whole higher power of
recognition,”’) in contradistinction to the power of obser-
vation. In both these men, Goethe and Kant,—however
various may have been the sources at which they drew
their impressions,—the insistence upon the idea of
dallying with theory forms a common feature. However
different from the path trodden by Kant may be that
by which Goethe reached his Ideas,—he is only quite at.
home, only quite the master, quite the creator, in that
domain which Kant calls the Higher Power as opposed
to a Lower Power; while Leonardo looks upon this so-
called Lower Power as the Higher Power, and takes no
account of any knowledge that has not, ‘ born of the
experience of the senses, made its way through mathe-
matical exposition, and found its final conclusion in
experiment.” That is why he exhorts us to put no faith
in authors who have wished by the force of imagination
alone to make themselves interpreters between nature
and man: non vs fidate degli autors che anno solo colla
smaginatione volulo farsi inlerprete fra la natura all’
uomo, and warns us not to give ourselves up to those
things of which the human mind is incapable and which
cannot be demonstrated by any natural example:
Quelle cose di che la mente umana non ¢ capace ¢ non s
possono dimostrare per nessuno esemplo naturale. As you
see, Leonardo will only accept in relation to Nature the
most strict empiricism knitting together effect and cause,
whereas formation by Ideas as practised by Goethe,
and defended by Kant, seemed to him to be idle imagina-
tion, or as he also called it bugiarda scientia, a science of
lies.

Here then we discover how far-reaching is the difference
between Goethe and Leonardo ; for it is not merely con-
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cerned with art alone, but extends to the whole method of
contemplating nature. In the previous lecture we saw
that Goethe was working with ideas when he believed
himself to be in possession of experiences : that at once
gives you an example of the dominant power of Reason
—of the Higher Power of Recognition in contradistinction
to empirical contemplation. For, as we saw in our
investigation of the doctrine of metamorphosis, Ideas are
certainly something seen, but not empirically seen; in
other words, they are not given to us by mere experience.
It is true that they are rooted in Impressions of the
senses, though that is only the field which gives them
nourishment : the air which surrounds them is that of
Reason, and the daylight in which we see them, radiates
from within out of a focus smaginarsus.

There is a saying of Kant’s which will render us good
service at this moment : for it describes exactly what it
is that divides Goethe and Leonardo, and at the same
time affords us a deep insight into Kant’s own method of
seeing ; by abstract study we might perhaps have failed
altogether in understanding his view; but in the light
and shade of Leonardo’s and Goethe’s methods, his view
stands out in plastic form. Kant is speaking of the
essential nature of the Poet. After having, in diametrical
opposition to Leonardo, assigned the highest of all
artistic rank to the art of Poetry, he gives the poet the
credit of encouraging ‘“ a free, personal and independent
Power, untrammelled and unhampered, of observing and
judging Nature as phenomenon, according to views which
She herself affords neither to the senses nor to the under-
standing, and therefore to make use of her in the interests,
and for the Schematisation of that which is transcen-
dental ”’ (i.e. beyond the senses). The poet, then, teaches
us to look upon Nature from points of view which direct
" experience does not offer us, and opens up in us a power
to make use of what is clear to our Senses for the benefit
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of the schematisation of that which transcends them.
This definition of the poet gives us an exact idea of
Goethe’s position in regard to Nature. In his method of
observation there is a continual exchange between that
with which the senses furnish us and that in which the
experience of the senses only acts as a spring-board.
Goethe is a good, trusty and, where necessary, a sober
observer of Nature ; in spite of which it is in the noblest
sense of the word a poetical longing—I must add a yearn-
ing and a formative power—which impels him to obser-
vation : he wishes to put in practice that * free, personal
and independent power,” and unconsciously he flies far
beyond the boundaries of empirical experience. His
Orphische Urworte with its last line :

Ein Fligelschlag !  Und kinter uns Aonen !

*“One stroke of the wings! And behind us ®ons!”
appeared first in the Morphologie of which the masterly
Athyoismos belongs to the osteology, and here in the
midst of illustrations of bones and comparative tables he

cries out :
Nimm vom Munde der Muse,
Dass du ::ﬁaum' nicht schwirmst, die lieblicke volle Gm.mlal

‘“ Take from the mouth of the muse the sweet full cer-
tainty that thou art seeing and under no delusion.” So
it is the Muse that is to be our guardian goddess in the
domain of the investigation of nature. Goethe, indeed,
in certain moments is fully conscious of his own method
of procedure; for in his legacy of notes upon natural
science we find the following most noteworthy passage :
‘“ Phantasy is far nearer to nature than the senses: the
latter are in nature, the former hovers over her. Phantasy
can hold its own with nature, the senses are mastered by
her.” There you see at work the free, personal power, of
which Kant spoke ; at the same time you see the exact
opposite of Leonardo’s convictions and principles. For
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according to Leonardo all forms of knowledge are vain
and full of errors,—vane e piene di errori,—unless they be
created from the experience of the senses and tested by
scientific experiment. Leonardo is such a strict empiric,
that he goes so far as to warn the artist that he must
know no other aim than to gareggiare colla natura,—liter-
ally “ to compete with nature.” How differently the Eyes
of Goethe and Leonardo work we see not only in the
Doctrines to which their method of Seeing gives occasion,
but also in the success of their activity. Not only can
Leonardo say of himself, *“ in painting I can stand com-
parison with any other man, be he who he may,”??
while Goethe, after toiling for years, is obliged to confess
the contrary, but Leonardo’s contributions to science
are throughout of a different nature from those of Goethe.
I am far from underrating Goethe’s doctrine of meta-
morphosis,—his doctrine of colour,—his other scientific
thoughts ; rather am I deeply convinced that his whole
method of observing Nature possesses for the culture of
the human intellect a significance of which we are only
just beginning to be aware. In many respects Goethe is
even now hardly born. But this significance is one of
culture and not of true science in the strict sense of the
word. Goethe will teach us “ to cast a free Eye upon the
wide field of nature ’—a free Eye, that is to say the
Eye of the conscious human creator, who no longer
stands in dull obedience at the command of idle Matter,
but who.is able “ to hold his own with Nature” : and
that means at the same time the eye of the man who is
no longer dazzled by his own compelling hallucinations,
but who, thanks to Kant'’s efforts, has won together with
his own freedom, the freedom of Nature. All this,—to
which I propose to return to-day, so soon as our observa-
tions shall have ripened sufficiently,—we can perceive,
and yet must admit that it was Goethe’s part to excite
and spur on exact natural science rather than really to
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further it himself : while Leonardo, on the contrary, who
saw as a schematiser, and thought as a mechanician, was
such a master of the art of gaining knowledge, that in
his guesses he anticipated the triumphant course of our
natural history. As Kant proclaimed to us, ““ experience
alone is the fountain of truth in the observation of
Nature.” Leonardo knew that full well: gareggiare
colla natura, “ to compete with nature —that was his
maxim not only in art, but also in science; it was his
delight and the cause of his success. That the earth
revolves is no symbolical idea, like Goethe’s doctrine of
metamorphosis, but a concrete theory; that the blood
is chased from the heart through the veins, is not, like
the discovery of the intermaxillary bone, an inference
from an a priors admission, but a fact discovered by pains-
taking autopsy and observation. In respect of pure
natural science, I think we may say that Leonardo sur-
passed Goethe almost as much as he did in painting. He
knows the only true method: one sees that in him at
once: and that says everything. Observation, experi-
ment, mathematical calculation,—these are the three
principles which he again and again impresses as the
foundation of all knowledge. If beyond this we remember
that he devoted a passionate interest to the technics of
instruments (he built himself a sort of telescope for the
observation of the moon a century before Galilei), we
must admit that he possessed all the qualities which go
to make the born investigator of Nature.

By working up with more and more sharpness the
contrast between Leonardo and Goethe, we have now
reached the critical point, that is to say the point where
we shall be rewarded if we sink a deep shaft, confident of
coming upon a vein of the precious metal of discernment.
Whoso thoroughly understands the difference between the
value for science set upon mathematics by Leonardo and
that set by Goethe, has gained much, not only in the
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estimate of the two great intellects, but for his own
thought-life in general. At the same time this point is
one of those which are of primary importance for the
understanding of the intellect of Kant. For if a little
while ago we saw Kant near—very near to Goethe—we
see him quickly move back to Leonardo as soon as stress
is laid not upon Art and Idea, but upon Science and
Mathematics. Here it is not only the analogy of qualities
between Leonardo and Kant which is dominant,—as it
was just now in the case of the observation of schematis-
ing,—but a true close kinship in the whole manner of
looking upon the universe. There, at a great distance,
Goethe stands aloof.

I have already spoken of Leonardo’s love for mathe-
matics ; but I must still claim your patience for a few
moments. Non mi legga chi non é matematico, * let no
man read me who is not a mathematician’’! Such
forcible language as this should be enough | but we have
still got to learn that in Leonardo this is no question of a
mere predilection, nor even of an instrument indispensable
to the practical artist, but the insight of a philosopher
into the essence of the human intellect. ‘“ The man who
undervalues mathematics nourishes himself upon con-
fusion,” says Leonardo, chi bsasima la somma ceriezza
della matematica, si pasce di confusione e mas porrd
stlentio alle comivaditions delle soffistiche scieniie, colle
quali s'impara uno eterno gridore. ‘‘ For truth and the
power of knowledge are contained in the mathematical
sciences.”” That is a very important saying, ‘ the power
of knowledge.”” Goethe would not have subscribed to it :
Kant would have done so with both hands. And because
practical knowledge is joined to the mathematical way
of thinking, therefore Leonardo lays down the dogma
that * no human investigation can lay claim to be con-
sidered as true science unless it will stand the test of
mathematical demonstration.” For the criterion of
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true science—uvera scienéta—is incontrovertible certainty,
and knowledge in the sense of certainty is only afforded
by mathematics. The consequence of this is that nessuna
certezza e, dove mon si puo applicare una delle scientie
malematiche over che mom sonmo umile com esse mate-
matiche,—therefore no investigation can lay the founda-
tion of true science, unless it can and does follow the path
of mathematical exposition, that is Leonardo’s impreg-
nable conviction. It is with the clear recognition of the
relationship between mathematics and knowledge that
this miracle of a man forestalled Kant, in the same way’
that in his discoveries he anticipated Copernicus and
Harvey. In one of his ripest works, Die Aufangsgriinde
der Naturwissenschaft, Kant writes in the same way, “ I
maintain that in every special nature-doctrine there will
be found only so much exact science as it contains of
* mathematics.” Certainly Kant, the thinker, analysed
more exactly than Leonardo. The whole tenour of
Kant’s general philosophy teaches us to distinguish
between ‘“‘exact’” and “ inexact’” science; he has
shown us that a science which rests upon empirical
observation alone, is only worthy of the name and
dignity of a *“ science,” so far as it does not deviate from
experience, ordering its discovered facts systematically,
and dissecting them in accordance with the relationship
between cause and effect ; but that such science should
preferably be called systematic art (giving as an example
the chemistry of his time), because the apodictic certainty
of any true knowledge needs something more than
empirical experience. This Something, which Kant
calls the * Pure Part,” is exactly that inner, human code
of laws, which, in so far as it touches intuitive vision,
is called mathematics. Nothing, with the single excep-
tion of mathematics, gives apodictic certainty, and
apodictic certainty alone can be called knowledge in
the strict sense of the word. Therefore, the more
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we have of mathematics, the more we have of exact
Science.

You see what a true and deep-reaching kinship exists
between the methods of observation of these two men,
who at first sight seemed so diametrically opposed to one
another. Kant, absolutely devoid of all artistic gifts,
has yet the power of recognising the fundamental signifi-
cance of form and measurement in the building up of
human knowledge ; and in many of his works, and more
especially in Die Metaphysichen Anfangsgriinde der
Naturwissenschaft, proves himself to be a genius of the
first quality in the despotic domain of this schematic
manner of Seeing; Leonardo, the artist, the painter of
the Last Supper and the Mona Lisa, is none the less
devoted to mathematics and mechanics; he compares
the influence upon the intellect of their incontrovertible
certainty, with that of light upon the Eye, and with the
exaggeration of the hot-blooded artistic temperament,
he utters the opinion that here alone lies the certainty of
knowledge.

We have to deal here with a true harmony between the
dispositions of the two men. And as a matter of fact this
harmony reveals itself exactly where Goethe misses fire
—for we may legitimately here speak of a miss-fire as
well in art as in philosophy. So far as art is concerned
we may well overlook the position, inasmuch as Goethe
himself bitterly felt his own failure. But in the matter
of philosophy he was not so clearly conscious, and that
is what has led us and him to g condition in which the
pascerss ds confusione has gained great force. That Goethe
despised mathematics is of course the foolish twaddle of
the titmice that chirp on every twig of life; a single
sentence of his suffices to refute it: ‘““no one can set a
higher value on mathematics than I do, for mathematics
afford precisely that which it has been denied to me to
accomplish.”’2¢ So he too felt that here something had
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been * denied to him,” and how highly he often valued
this ““ something denied” is shown by a sentence in the
Farbenlehre, the Doctrine of Colour, a passage where any
irritation against the mathematicians might have been
excused, and where in spite of that Goethe declares mathe-
matics to be “one of the noblest organs of mankind.” Still
we must admit that Goethe was not only deficient in the
power of practising mathematics, but was even unable
fully to appreciate the essence of the science in its
inevitable influence upon the human intellect. “Itis a
mistake to imagine,” he exclaims pettishly, ““ that when
I have discovered the mathematical equation for a
phenomenon I know all about it that is worth knowing,
and can consider the whole matter as sufficiently dealt
with and to be laid on the shelf.”18 What does he
mean ? The function of mathematics is to apprehend,
to prove according to the laws of motion, to reduce
cledrly to a science—just as Albrecht Diirer did for the
outer form of the human body, and as Leonardo tried to
do for the mechanism of the circulation of the blood in its
inner parts. ‘‘ The book of Nature is written in the
language of mathematics,” says Galilei. Goethe, on the
other hand, finds a contradiction between the phenome-
non observed and the mathematical scheme. For this
sentiment he has to thank the pure power of his sight ;
but instead of allowing himself to be taught by Kant
that if Image and Scheme do not exactly tally, it is due
to the essential quality of the human intellect ;!¢ instead
 of recognising with Leonardo the fact that mathematical
representation is the necessary organ of everything which
can kg called Science in the sense of exact knowledge,
and that what he, Goethe, is striving after is not Science
but something different, that is to say a glorified Con-
templation,—that World of the Eye of which we spoke
in the previous lecture,—and that this World demands
ideal exposition ; instead of all this, Goethe obstinately
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works himself up into the unfortunate idea that there can
be an unmathematical science,—that the employment of
mathematics must be kept within bounds, and that they
must be relegated to a narrow domain in the Study of
Nature, etc. Science and art,—so he maintains,—have
* fallen into pitiable error through the wrongful employ-
ment of mathematics.””” When we remember that
Goethe’s unmathematical dicta, of which we could cite
many, are chiefly in the department of optics, and when
we consider what a famous advance mathematical
optics have made since Goethe’s time, and what a wide
outlook upon comprehensive knowledge has been opened
up in this very direction in our days by the work of
Maxwell and Hertz; when we realise the present
importance of spectral analysis to astronomy, chemistry,
and physics; and then when we see Goethe ridiculing
the spectrum as little more than a mere puerility of
Newton’s, we must feel that however much the great
observer of nature and Poet may have the right to view
Nature in his own fashion, he is yet lacking in the under-
standing of the mathematical method of exact science.
And this is the more striking when we find in Leonardo,
two hundred years before Newton, a few but astonishingly
correct remarks about the colours of the spectrum, and
when we think of Kant’s high estimate of the undulation
theory of Huyghens, we have then the experimental proof
that if we follow Goethe in the path of science, we
advance no further in the exact sciences, whereas by
following the mathematical path, which he detested and
which Kant looked upon as the only right way, we have
advanced from one theoretical and practical attajpment
to another.

What, then, is the essence of the mathematical method ?
That is a question which it is impossible for us here to
shirk, otherwise we should neither understand correctly
Leonardo’s extreme way of viewing Nature, nor Goethe’s,
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nor should we understand why Kant’s philosophical
critique enables him to do justice to both these antago-
nistic views. I shall try to answer the question at once
in as few and as simple words as possible, leaning indeed
upon Kant, but without making him responsible for my
free and illustrative exposition; we shall deal more
precisely with the matter in observations to be added
hereafter.

So soon as we thoughtfully,—I use the word *“ thought-
ful ” in contradistinction to passive contemplation,—so
soon as we thoughtfully approach Nature and construct
that “ unity of objects "’ without which she would no
longer be Nature but Chaos, every single conjunction,
arrange it as we may, means Motion. Think only of the
commonest perceptions of any Bodies that you please,
which you, innocent of any attempt at philosophising,
simply join together, thinking in contemplative conscious-
ness, something in the same way as the herdsman watches
his grazing herd. Either the objects are at rest, and then
our mind must move in order to perceive them, whereby
we arrive at Form, or our mind is at rest and the objects
move before it and then we arrive at Number : in most
cases the two sorts of conjunction will take place simul-
taneously ; and as you see, whether we direct our obser-
vation to the proximity in space, or to the sequence in
Time, Motion is always at the bottom of it. Motion, says
Kant, is that which unites space and time, and motion
conceived, that is to say grasped by Reason, is Mathe-
matics. If we look at the still geometrical figures in our
school-books, we sometimes think that here is the very
emblem of rest ; but in the next lecture we shall see how
the great Descartes laid the foundation of the higher
mathematics, when he taught us to set free into Motion
every resting Form, whereby we attain a second gift,
namely, the power to convert every species of Motion
into a visible, permanent Form.

1L.—K
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But just in the same way as these higher mathematics
proceed from the union of Geometry and Arithmetic, so
it is only by further, and, as closer observation shows,
powerful conjunctions of space and time, that a really
intelligible and logical Nature comes into existence for
us, and it is from these conjunctions that we realise the
ideas of the inter-relationship of various perceptions,—
of the interchangeability of phenomena,—of causative
cohesion. Thus, for example, the relationship between
cause and effect signifies a twofold Motion in space and
time. You will find that set forth with unsurpassable
lucidity in the fourth paragraph of Schopenhauer’s
principal work, to which I refer you.!® And with further
investigation and thought you will understand how
Kant arrives at the definition, ‘“ Matter is that which is
movable,” and at the assertion that space can only be
filled by motion. And that you may not think that I
am leading you on to the pin-points of the most abstract
philosophy, but that, on the contrary, you may under-
stand that I am dealing here with the concrete and
necessary apprehension of Nature by human intelligence,
I will call your attention to the fact that our modern
physics, however antimetaphysical may be their attitude
in their empirical delusion, learn to recognise Kant's
standpoint as the only justifiable one, and that the little
globules of atoms are only preserved as a deduction and
a help for coarser intellects, whereas Lord Kelvin and
other leading spirits among the mathematical physicists
speak of “ centres of energy,” and by atoms understand
gyrating motion. Lord Armstrong,* in his book Eleciric
Movements in Asr and Water, asserts that there is no
ground for looking upon Matter as anything else but
Motion. Even the hypothetical @ther he rejects as super-

* I purposely cite English investigators because no others, not even
Italians and Frenchmen, are so far removed from the influence ’of German

metaphysics.
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fluous, and is of opinion tha empty space would do
just as well, if we only chose to conceive a contmulty of
interacting motions.”1®

I think that this sketch, shght as it is, will suffice to
make you understand and accept Kant’s apodictic
assertion, “‘ natural science 1s throughout a doctrine of
Motion, either pure or appli

But here comes in a. second 1mporta.nt consideration,
not, like the first one, composed of physical elements,
but purely philosophical. The highest code of this
science of Motion is not perceived as a fact in Nature,
but is rooted in the essence of Reason. It is we ourselves,.
we men, who have no other possibility of comprehending
Matter, that is to say, when we aim at a comprehension
of Nature which shall be logical, thoughtful, and capable
of founding an apodictic certainty of knowledge ;—it is
we ourselves, I say, who are unable to comprehend
Matter otherwise than as Motion, and for whom in conse-
quence of this every vera scientia, every absolute certainty
is bound to result in a doctrine of motion either pure or
applied. The human understanding works out the
analysis of Motion by its special gift of schematic experi
encé which we call mathematics. It is by mathematics
that the human intellect assimilates and digests that
which is foreign to it and outside of its ken. Much is
rejected, but what remains from that time forth becomes
possessed of a humanly comprehensible form. That is
what Kant means when he says, *“ the highest law of
Nature must lie in ourselves, that is to say in our under-
standing.” To put it rather roughly, but in a way
suited to the present standpoint of our study, Nature
gives the facts, the human understanding gives the laws.
To formulate this let me once more bring forward words
of Kant’s, “ the human understanding does not create
its laws out of Nature, but imposes them upon her.” At
the first blush this remark will perhaps strike you as
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strongly paradoxical, but it will suffice for the present if
you to a certain extent clearly grasp these two things :
all exact Science, in the true and strict meaning of the
word, resolves itself into a Doctrine of Motion. All
Doctrine of Motion is mathematics, and so far human. To
try to escape from a law of our true Being is nothing
less than an attempt to creep out of our own skin. We
may well therefore praise the acuteness of the great
Leonardo, who had so rightly and energetically grasped
the fundamental law of all exact investigation—in
opposition to whom when a man comes forward, even
should he be a Goethe, and exclaims, Friends! I will
teach you a Science that shall be unmathematical,—then
we recognise and acknowledge the fact that the great
man is entangled in deep error. Indeed, the error is two-
fold, first inasmuch as his definition of Science cannot be
called adequate, and secondly because he does not
rightly grasp the essence of mathematics, and their
law-giving function in reference to all that constitutes
causal conjunction, and that means Nature as it exists
in our thoughts.

Quite another question is whether that which Goethe
strove after, that is to say an unmathematical, and to
that extent un-logical and therefore unscientific com-
prehension of Nature, is not, say what you will, entitled
to a profound measure of justification. Here, too, is a
question that we must not leave unanswered, for it is of
weighty importance in the understanding of Kant. But
in order to answer that question we must do as we did in
our former lecture; we must undertake an excursus
which will furnish us with the indispensable and self-
evident material. If you were minded without any
further preparation to plunge headlong into Kant'’s
abstract-analytical method of thought, I suspect that it
would be very difficult for you to bring a vivid under-
standing to bear upon his exegesis of an unmathematical
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conception of Nature, what he calls ‘‘ Nature as ex-
position ’—whereas starting from Goethe you are at
once in a position to understand Kant, and so will be able
to delight in the unexampled profundity of the most
powerful of all thinkers. We must then take heart and
undertake an examination of the relationship between
exact Mathematical Science, to which alone Leonardo
assigned any value, and Goethe’s comprehension of
Nature. In the main this excursus will result in a com-
parison of physical optics and Goethe’s doctrine of colour ;
there are, however, some general remarks with which we
have to set out, and which will weave themselves into

our exposition as it progresses.

Y . L 4 . ] L]

The difficulty which at the outset attaches to our task
is the fact that Goethe himself was devoid of any theo-
retical consciousness of his own procedure, one might
even say of his own aim. His own saying, *“ a man has
never gained so much ground as when he does not know
whither the way leads,” is true of himself ; for while he
believed that he was doing no more than lending a hand
in contemporary investigations of nature, he was in
reality founding a new method. That is the naked truth,
the unrecognised truth which seems to have foundered
without leaving a trace, yet not for ever, in the noise and
dust of the vulgar riot of our successful mechanical
science. There are moments in the activities of great
intellects where they render superlative services: that
is when they do not quite understand themselves, when.
they enter the lists to do battle passionately for some
impossible assertion, in spite of being gifted with a keener
sight than their fellows, and with more consequential
thought than their censors: for it is just here where
they entangle themselves in a mass of contradictions,
that they work like an unconscious natural force, paving
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the way for future knowledge : here the intellect collects
itself into an avalanche ready to sweep clean all the tidy
paths of human frivolity, or like a volcano bursts the too
heavily weighted crust in which the idleness of tens of
centuries has imprisoned the bright fiery element of the
soul of man. Only consider Goethe, that noble man!
Is it thinkable that he with his brilliant eyes should have
looked in the light during a whole lifetime, and have
seen nothing true ? Yet, as I know that here I shall at
once be tilting against unbelief and contradiction, I will
quote the words of a pioneer in exact natural science,
the admittedly greatest physiologist of the nineteenth
century, Johannes Miiller. He was what Louis Agassiz,
Clerk Maxwell, and Heinrich Hertz (but with their
exceptions a dwindling number of our famous natural
investigators) were, a really lofty intellect of permanent
importance. Here is what Miiller says with reference to
Goethe’s essay on the skeletons of rodents,— It is
impossible to point to anything similar which comes up
to this projection sketched from the centre of the organ-
isation. Unless I am mistaken there lies in this outline
the foreshadowing of a distant ideal of natural history.”
Remember these words ‘‘ the foreshadowing of a distant
ideal ”! And Miiller, the exact investigator of nature,
prizes the awakening of this foreshadowing so highly,
that on the next page he pronounces the judgment, that
Goethe has ““ reached the greatest ”’ not only as artist,
but also as investigator.?® Here, too, is a judgment which
should never be forgotten. For we moderns have grown
up under the nourishing showers of' pseudo-scientific
platitudes; Rudolf Virchow alone dared forty years
ago to take Goethe as investigator publicly under his
protection, a weighty witness indeed, upon whose exacti-
tude and unimaginativeness no man will cast a doubt,
but who unfortunately was not competent altogether to
lift the veil of misunderstanding : for to that end would
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have been required that philosophical training which
Virchow abominated, so that his fine words raised a
great storm of dust at the time, but soon died away
leaving no influence behind them.2!

In these days every tiny two-legged wheel in the great
machine of science thinks himself justified in shrugging
his shoulders over Goethe as an investigator of Nature.
I happen to possess an autograph letter from one of these
celebrities, who rates his professorial dignity at a height
which entitles him to allow himself the following judg-
ment of Goethe : ‘‘ his conception of Nature is just what
an easy-going @sthete and collector of curiosities might
make up out of his walks abroad.” This is the audacity
of a man of middling capacity whom the schoolmaster’s
rod and the sting of hunger have raised by luck to the
degree of Doctor of Philosophy, and finally up the three
steps of the Professorial Chair | A man whose fame may
perhaps live through two or three editions of our encyclo-
padias, dares to speak in this way of the princely intellect
of a Goethe, of that god-like Eye which for more than
half a century never ceased in the thoughtful contem-
plation of Nature, of a man of whom a Johannes Miiller
could pronounce the opinion that as an investigator he
‘ reached the greatest.”

But enough of this. If I were to talk myself into a
state of indignation over the intellectual decay resulting
from the narrow empiricism of a tyrannical science which
has fallen a prey to the overlearned Philistines, I should
not readily come to an end. The reaction has already
begun ; there are good men and true of a younger
generation at work on behalf of Goethe the investigator,
and what is more important than the influence of these
individuals is the fact that a universal necessity, a
cultural need that cannot be put aside, is forcing us to
enter upon the road which Goethe has pointed -out to us
as the “ foreshadowing of a distant ideal,” unless we
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wish to fall into crass barbarism. A leading spirit
among the living antimetaphysical empirics, Ernst Mach,
has disclosed what is the next thing to be annihilated,
and if his object -was to serve the ends of a purely
mechanical barbarism he has not been far out: our
languages | In the interest of ‘‘ science ”’ they are to be
abolished in order to make room for an abstract inter-
national language 1** The ideal which floats before the
learned professor is the Chinese system of writing, because,
being entirely ideographic, it throws overboard all
ballast of expression of the finer emotions.?® After that
grammar and history are to be * laid aside.” Add to
this the simplification of the Alphabet, and supplement
it with algebraical formule and chemical symbols, and
you will have collected together all that Professor Mach
deems essential in a language. He is not far out. A
science which only concerns itself with abstract Ghosts,
is at no single point in contact with life. Goethe’s desire,
by means of his doctrine of colour, parenthetically * to
enrich language and so facilitate the communication of
the higher conceptions among the friends of Nature,”
from this point of view must signify the ne plus ulira of
folly. And when Mach, in conclusion, expresses the
hopeful opinion that the English language is in a fair
way to reach that ideal, we will not ignore the tiny grain
of truth which has crept into this Hellish dream, worthy
of one of Breughel's Witches’-sabbaths, and join the
standard of those who hold no inheritance more sacred
than that of their mother-tongue. The richer, the more
illogical, the more incomprehensible a language, the
better does it hold up the mirror to Nature. The men
who have attempted to rob us of our language, have, so
far as in them lay, robbed us of Nature; has not Lord
Armstrong taught us that science needs no more than
the assumption of empty space (vide supra) ? In contra-
distinction to which the man whose genius was rooted
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in the sovereign and creative mastery of language,—in
his much-despised teaching of nature followed the one
object, to give us side by side with his immortal poems
that which was their one eternal Source, visible, inex-
haustible Nature with all the wealth of its many forms.

Goethe, as I said before, did not possess a critically
analytical consciousness of his new method, and hence
it is that his judgment as to the relationship between his
way of investigation and that of true science, is hazy and
easily misleading.

Sometimes his insight is clear enough, for example
when he cites the attraction which in his youthful days

- Spinoza exercised over him, and adds, * the mathematical

" method was the very opposite of my poetical method of
thought and exposition.” This, of course, is a general
statement ; the mathematical method, dear to the
Jewish Thinker, seems to Goethe to be in opposition to
his own poetical method of thought. And yet when we
come to deal with the special investigation of Nature there
are passages of decisive import which may be brought
into court. I select one from the year 1826, which
possesses the importance of a composition with mathe-
matics. Goethe writes, ‘‘ It was not long before I was
compelled, in deference to my own capabilities and
relations, to claim the right to view, to investigate, and
to comprehend Nature in her simplest, most secret
beginnings as in her highest and most striking creations
without the co-operation of mathematics. That has
been my contention through life. Any service that I
may have rendered in that way is open to all: how it
may appeal to others remains to be seen.”’%¢ Is not this
perfectly clear ? “ In deference to my own capabilities ”
—that poiats to the capabilities which are * in opposition
to ”” Mathematics. And Goethe claims the right to view,
to investigate, and to comprehend Nature in accordance
with these capabilities. To view, to investigate, to com-
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prehend, that is a perfect programme for a personal
system of Natural Philosophy. Further on in the same
disquisition Goethe says in so many words that *“ a new
point of view justifies new opinions.”” This recognition
explains the many passages in which Goethe declares,
with no trace of bitterness, that his method of contem-
plating Nature ‘‘is incomprehensible to the Professors,
for the simple reason that they think otherwise ”’ ; it is
in these passages that he confesses in regard to the first
great congresses of German works on natural history,
that they furnished nothing which could in the slightest
degree touch, or move, or excite him, no new encourage-
ment, no new gift,—and this was the man who “ for
fifty years had been passionately devoted to the observa-
tion of nature "’ ; for among the German natural scientists
there was ““ not one that showed so much as the slightest
approach to his own way of thinking.”® And there are
other passages which come under this category, in which
Goethe in his last years,—as, for example, in the essay
on the rodents quoted above—instead of as was his wont
portraying his efforts in the domain of morphology in
the bright colours of the successful investigators, all at
once ‘‘ feels most vividly that his honest endeavours in
the observation of nature, were only presentiments and
not pioneering.” All this leaves nothing to ‘be wished
for in the way of clearness and true insight. In such
moments Goethe is so fully conscious that he cannot see
eye to eye with the men of true science, that he claims it
as a right to dare to investigate in his own way, and
admits that this way is something which continues to be
incomprehensible to them, indeed that he is dealing with
a ‘““ new standpoint,”’—with something in the future,—
of which the significance remains half veiled even to

Physics simply do not recognise the fundamental
ideas of Goethe’s Doctrine of Colour. So from the stand-
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point of physics it is impossible to judge of this theory.
Goethe starts precisely at the point where Physics leave
off. It is evidence of a quite superficial appreciation of
the matter when people go on talking of Goethe’s relation
to Newton and modern Physics, and at the same time
take no thought of the fact, that these two are entirely
different.2¢

Unfortunately it is Goethe himself who with the
utmost impressiveness and vehemence has spoken about
his so-called relations to Newton, and not to Newton
alone, but to exact natural science in general. Did you
remark in the above-quoted solemn declaration the five
simple words, * without the co-operation of mathe-
matics ” ? That is where the evil fountain of misunder-
standing still continues to flow. It is not without the
co-operation of mathematics, but in opposition to mathe-
matics that Goethe observes, investigates, and compre-
hends Nature. The mathematical method and Goethe’s
method may run parallel to one another, but can never
coalesce: no compromise between them is possible :
they cannot at one time work together and at another
time without one another.

One instance will serve better than a hundred to show
you how deeply this misunderstanding penetrated in
Goethe’s case. One month after that fundamental declara-
tion in which the practised eye alone can detect the blemish
of the “ without co-operation,” he says to Eckermann :
“ surely it is not the mathematicians who invented the
metamorphosis of plants? I worked it out without
mathematics, and the mathematicians have been forced
to admit it.” If these words are correctly reported, they
are valid proof that we must trust to our own powers in
order to see clearly in this matter; Goethe, the herald
and founder, leaves us in the lurch as to the true under-
standing of his work. Mathematics and metamorphosis !
This would have been the place to show that we are
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dealing with two dissimilar and irreconcilable subjects
which nowhere come into contact with one another. The
first lecture has shown you what was Goethe’s idea of
metamorphosis ; we must admit that, like every human
acceptation, it implies the conception of Motion; but
instead of trusting itself like the sailor to the stream, it
hovers like an eagle in the empyrean from which the
living hurrying flood is at once Motion and Rest : Motion,
so far as its law of existence is concerned, Rest as regards
form. Mathematics (and in a wider sense all true science,
inasmuch as it everywhere obeys the one impulse to be
converted into mathematics) have no other power and
function than the analysis of the condition of Becoming;*
.even that which is at rest they must set free into motion,
otherwise they have no hold upon it. Goethe’s efforts, on
the contrary, do not tend towards analytical knowledge,
but towards the most intensive contemplatmn, *‘ the
world of the eye,” the law of which is not Becoming, but
Being. That accounts for the peculiar permeation of that
which is simultaneous and that which is successive which
has sometimes puzzled us, as indeed it puzzled Goethe him-
self. For while science, whose whole essence depends upon
the undexsta.ndmg of cause and effect, recognises Being
as an almost imaginary point between something which
has been growing and something which is yet to be, the
Eye, on the other hand, although not blind to successive
alterations, can manifestly never perceive the condition
of progression or process of ‘‘ Becoming,” otherwise
than as locked up in a condition of Being. This
will suffice for the moment to show the absurdity of
Goethe’s outcry against the mathematicians. How
was any mathematician, as such, to discover Meta-

* There is, so far as I can see, no single English word in common use
which necmtely conveys the meaning nﬁe German Werden as_opposed to
Setw. Werden is the process of Commg into Being—i.e. a transition state ;

Sein is Being—i.e. an accomplished fact. I shall translate Werdes through-
out the book as * Becoming,” Pln ‘ coming into baing."—R.
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morphosis ? He would have been a poor mathematician.
Nor do the words, “ I discovered this without mathe-
matics,”” hit the nail on the head any better, though
Goethe rarely fails us in that respect. And as regards
the closing remark, ““ they have been forced to admit it,”
that is simply based upon error. Goethe’s doctrine of
metamorphosis has been as much repudiated by Science
as were his anti-mathematical optics. It may be admitted
that the repudiation was not so unanimous and immediate,
but only because in the domain of Biology the complica-
tion is far greater, so that room is afforded for endless
misunderstandings. But open any reliable contemporary
book on botany, for instance, Julius Sachs’ History of
Botany (chapter 4), and you will find Goethe’s doctrine of
metamorphosis unconditionally refuted. Sachs shows
how Goethe was continually wavering between fact and
idea, and he reveals the mischief of which hangers-on
laid the foundation during long years, while they, instead
of turning to account the thought of metamorphosis * in
the deeper sense of idealistic Philosophy,” introduced it
into exact science, which was impossible without *“ com-
bining the highest abstractions with the most careless
and rawest empiricism, and in a measure with quite false
observations.” The doctrine of metamorphosis has been
quite as much a hindrance as a help to the science of the
nineteenth century. That is the judgment of a scientist
whose right to be heard cannot be called in question. You
see how peculiarly connected it is with the words “ they
have been forced to admit it.”” But the great confusion
which to this day has existed between Goethe’s doctrine
of metamorphosis and exact science, is due, as I said
before, to the nature of the subject. All the sciences are
. striving towards mathematics; yet Biology, in contra-
" distinction to Physics, is still far from having reached the
mark. And here we must depend upon a schooling of the
sense of sight, otherwise the subject will not be seen at
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all. We may observe, but we shall not take notice.
That was why before Goethe’s time comparative anatomy
dragged out a miserable existence; men like Kaspar
Friedrich Wolff died unknown. Goethe, with several
others around him like Camper and Oken, was the first
powerfully to excite the imagination, and so compelled it
to take notice.of what was seen. Here alone lies the
significance for science of a doctrine of metamorphosis.
The whole of Goethe’s natural science might be called
‘ an introduction to the art of seeing.”’ Nor is that a
small thing to say; for phantastic imaginings do not
teach the art of seeing, but on the contrary lead to those
false observations which Sachs blamed; on the other
hand, there is a Something which Goethe by a happy
inspiration called the * exact phantasy of the senses.”%?
This phantasy is—as the word describes it—something
felt by the senses, not abstract; it rests upon very
accurate Seeing, and the unsurpassable exactness of
many of Goethe’s observations is attested by Miiller and
Helmholtz, by Virchow and Gegenbaur, by Sachs and
Ferdinand Cohn; here, however, exact Phantasy must
be allied to exact Seeing. Scientific hypotheses all pass
away, but Goethe’s Doctrine of Metamorphosis and
Doctrine of Colour will never pass away : they stand as
firmly as the facts which they mirror in Reason. Hence
the importance of Goethe’s ideas in Zoology and Botany.
Science has used his thoughts as she uses the ophthalmo-
scope, in order to see into the depths, to discover facts ;
but, only as tools, not as an organ. It is true that the
Doctors of the theory of evolution delight in tracing their
pedigree to Goethe, but that is the innocence of the elderly
N child that would do better to search for an ancestry in
Moses, Sanchoniathon, Thales, and Empedocles; venerable
men who historically would render it better service, and
are also more in sympathy with its intellectual culture.
But in order exhaustively to lay bare the relationship
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between Goethe’s conception of Nature by means of the
‘“ Phantasy of the senses *’ and the mathematically exact
Science of Nature, we must avail ourselves of a concrete
example. For this Optics and the Doctrine of Colour
must serve our. purpose. Naturally it is not possible for
me here to dive into the mysteries of optics, nor indeed
would any man be able to give an exposition of Goethe’s
doctrine of colour with greater brevity than he did him-
self. That immortal work is all Perception and pure
Perception; the least learned of men can study it
paragraph by paragraph, and see step by step what
Goethe saw. Here sight and understanding are identical.
One would imagine that every man would lay hold upon
it. And since Helmholtz, whom I may well quote here
as the universally honoured representative of the mathe-
matical anti-Goethe science, has  expressly affirmed,
‘“ the experiments which Goethe cites in his Doctrine of
Colour are accurately observed, and vividly described ;
as to their correctness there is no dispute,’’38 no one who
might wish to read this forbidden book need tremble for
his scientific salvation. Exact, correct observations,
which have moreover earned the praise of a genuine
university professor as being vividly described, can
certainly harm no man. But I know that it is all of no
use ; no human being can be induced to read the Docérsne
of Colour. This glorious child of a demi-god is like a
sleeping Briinnhilde waiting for the dawn of the new
day which shall bring the hero to awaken her. We can
therefore only deal with a few leading principles: that
however will suffice to enable you to grasp the difference
between ‘‘ Nature as Mathematics ” and “ Nature as
Exposition,” and never again to fall into doubt as to the
right of the latter to assert its right to a place side by
side with the former. In this connection Goethe, Leonardo,
and Kant, each in his own special individuality, will arise
before your eyes.
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The first paragraph in Helmholtz’s Optics consists
of a definition of light, set forth as follows: * Light is
looked upon by the majority of physicists as a peculiar
form of motion of a hypothetical medium, the Light-
ather ; and we will accept this view of the undulation-
theory which very fully accounts for all Phenomena.”
Here you have in a nutshell the whole method of mathe-
matical-mechanical science. The storied words of the
dying poet, “ more light!" are often cited in and out of
season. What would our sensitive souls have said if
Goethe had called out ‘“ more special motive-form of the
hypothetical medium ! Do not, however, believe that
with this poor joke I wish to cast ridicule upon the
optical definition ; no less a man than René Descartes is
responsible for the conception that light must be looked
upon as Motion, and indeed as the motion of an invisible
medium pervading the universe. It is the acceptation
of this theory that has made optics the most perfect of
all sciences : I only wished to call your attention to the
fact that the first law of all science—if science is to be
exact,—is the abolition of that which is visible, or if not
in so many words of that which is visible, in any case the
abolition of that which is practically seen, in favour of an
abstract, mathematically available, altogether unfelt and
schematic representation. In the same work (p. 268)
Helmholtz actually reproaches Goethe with the fact that
“in his studies in natural history he starts upon the
principle of never abandoning the domain of that which
is visible to the senses.” From the point of view of science,
then, it is a mistake to dwell upon that which is visible
to the senses; for, as Helmholtz goes on to say, *“ Every
physical exegesis must rise to the level of all those Forces
which can naturally never be objects perceptible to the
senses, but are only objects of the apprehensive under-
standing.”” These so-called Forces are purely creatures
of the imagination : even the most sober anti-philosophical
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Science now admits that they only exist in our heads:
and for that very reason they are unable to make use of
the perception of the senses as such, but have to replace
them by a sensibility of the imagination.® What is then
seen is, as one of the greatest men of genius among the
physicists, Heinrich Hertz, admits, a delusion from which
it is impossible to exact “ any conformity with things.”*
The very first step then leads from concrete perception
to the abstract, and until that has been attained no
Science is exact. To the unlearned, to the men of simple
thoughts, Light would seem to be the most concrete of
all perceivable things. And yet here you have a definition
of Light which thrusts aside all perception; for looked
at exactly it contains only two propositions, of which the
one says “‘ Light is Light-ather,” an idea which reminds
one of the “ I am that I am " of Jehovah, and must be
dealt with by the logicians ; while the second adds the
assertion that * Light is motion.” Now since the most
cursory reflection has already sufficed to teach us that
the conception of Nature as Motion is an irrefutable
requisite of the human intellect,—that is to say that it is
not a law of Nature but of our brain,—and inasmuch as
Leonardo as a keen thinker even in his day recognised the
justice of this principle,—it follows that the above
definition is neither more nor less than an universal
metaphysical postulate. Since then, as you know,
certain leading Physicists have also declared against the
hypothetical medium, the zther, as superfluous. In
their minds Light is nothing but abstract motion in
empty space.

But now let us, please, read a little further in Helm-
holtz. We come to the Scheme. As Kant acutely re-
marked, “ The subjective principle of Nature precedes the
objective, the combination precedes that which is com-
bined.” That *‘ which is complex must be supplied by
ourselves,” for we can investigate ““ only that which we

1—L
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have ourselves supplied.” Now in optics we supply a
great deal.’!

Following the advice of Helmholtz, let us attempt to
represent the * peculiar form of motion of the hypo-
thetical medium ’ with the help of a wet thread which

we shall hold in our fingers and allow to

A hang down freely, moving to and fro.

Here you see the diagram ; the line from
\ A to B is the thread when not in motion ;
L.~ €’ so the tiny particles of Light-ther follow
\ one another in a straight line so long as
\ they are not in motion: and here the
15’ dotted line shows you how the so-called
/ waves behave as soon as a particle of
/ ather begins to rock backwards and for-
4 wards at the top point A. And what is
! the reason of the movements of this same
a?i particle ? Here again we have something
\ peculiar. Helmholtz writes, ** exactly as
.| .- ¢3 the movement of the single particles of
3 the thread takes place, so would be the
\ movement of a succession of ather-part-
I 2 icles along which a ray of light should
/ transmit itself.” If then we have above

/ received a definition of Light containing

/1 nothing more than the abstract admission
. that Light is motion, the Light-ray is at
B once introduced as an hypostasis trans-

mitting itself along the particles of
Light-ather, and so causing their motion. And whilst
light is, according to the definition, a movement of waves,
the Light-ray is, according to the mathematical definition,
‘“ a perpendicular line.” Here we seem to have got into
something like a witches’ caldron! Let us just imagine
that the sun is at noon: the world is steeped in light :
how many rays are we to reckon there ? Certainly more
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than you would see in the halo of a Byzantine Madonna'’s
head. Does this raise a smile ? And yet here is no joke,
but your faith is bespoken for the following proposition :
““we can in such cases consider the movement of the
particles of ather inside a ray approximately as an
isolated mechanical Whole, progressing independently of
the movements of the neighbouring rays.” You perceive
that the rays are an altogether material conception.
The possibility that innumerable rays running side by
side do not take up the lateral movements of the ather-
particles, so that for the very superabundance of light-
rays there is no light, is a question which you must settle
for yourselves, for to that Physics afford no answer. If
we had the wave-movement alone, or the rectilinear
movement alone (which latter movement laid the founda-
tion of the whole optics of Newton who knew nothing of
any wave-movement), then in that case our power of
conception would at least possess a possible illusion ;
but to our mathematical Physics both conceptions are
indispensable : Light is a rectilinear movement which
does not spread itself like sound in all directions, and in
spite of that Light is at the same time a wave, or un-
dulatory movement. It is only by the conjunction of
these two contradictory hypotheses that all phenomena
can be exhaustively and mathematically reduced to a
Scheme. The great mathematician d’Alembert calls
attention to the fact that the so-called ““ cloudlessness
of Mathematics really only holds good where they deal
with the wholly Abstract, but that the richer the evidence
of the senses to which you apply them, the darker become
the conceptions upon which you base their operations.32
You see here how true are his words. Mathematical
Physics are practical, useful, infallible, grand, bewildering
—1I would gladly grant their right to all the laudatory
Predicates in the Dictionary,—with one exception,
clear. Whoever in agreement with d’Alembert searches
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into their foundations, will find them obscwre. When
Goethe wished to lay before a friend a few ideas con-
cerning light he began by storming against the unhappy
conception of the Rays. “ There is absolutely no question
of Rays,—they are an abstraction invented to explain
the phenomenon in its greatest simplicity, an abstraction
worked up, built upon, or rather piled up, until the whole
matter at last became muddled into incomprehensibility.”
But let us leave the so-called Rays and return to our
Waves, only following the exposition so far until we meet
a practical conception clear to the senses, so as to justify
the belief that we are floating down from the cloudy
Olympus of hypothetical constructions, and are setting
foot upon the solid ground of empirics.

And here I would crave your attention : the time has
come for us, as Kant taught us, “ to supply the syn-
thesis.” In proportion as I move the thread more or
less violently, so the serpentine line which it forms in the
air will show greater or lesser curves ; in the same way
the ather-particles in the Light-zther, in proportion to
the violence of their motion, will deviate more or less
from their original position,—in other words, the Waves
will be higher or lower : this variation in the height of
the Waves is known as the Amplstude of Wave-motion.
Besides the height of the Waves their length has to be
taken into consideration. The distance between a! and
a3, from wave-crest to wave-crest, or from b? to b?, from
wave-valley to wave-valley, may vary in length : that is
called the Wave-length. Thirdly, the movement of each
ther-particle, which can be imagined as rocking to and
fro, may take place with varying speed : that is called
the Duratson of oscillation. Pray hold fast to the con-
ception that we must admit in these Waves a varymg
height, length, and duration of oscillation. And inas-
much as thought, as the saying goes, pays no duty, we
may besides all this assume various directions of motion.
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Once more let us consider the wet thread. I can move
my hand from right to left and from left to right, and then
the single particles of the string which is curving into
waves will also move rectilinearly to and fro; the same
holds good with the ®ther-particles ; in this case we say
that the light is “ rectilinearly polarised.” But just as I
- move my hand rectilinearly from left to right, I might
equally move it in a right line to and fro from front to
back; I must therefore assume at least two directions
of oscillation, and indeed might, if necessary, assume
as many more as I please; in the simplest case we
speak of two perpendicular directions of waves mutually
polarised. Again, I might move my hand in a circle or
in an ellipse. In that case the single particle of the string
would, instead of a straight line, describe a circular line, or
an elliptic line from one wave-crest to another, or from
one wave-valley to the next : here too we must assume
the same of the Light-&ether particles; in the one case
we speak of circular polarised light, in the other of
elliptic polarised light. There are several other com-
plications, but for our present purpose this is sufficient.
We can therefore conceive waves of varying ampli-
tude (that is to say height), waves of different length,

waves of different duration of oscillation, waves recti- °

linearly polarised, perpendicularly polarised in opposition,
circularly polarised, and elliptically polarised. But now
I have to make a last and highest demand upon your
imagination. Represent to yourselves all these differences
with all their various prepositions as before, * with,” ““in,”
‘“ upon,” etc.—high waves and low waves, short and long,
swift and slow in their oscillations, in endless gradations,
pressing upon one another in all directions,—and in
addition the ather-particles in various straight lines,
and also working through each other in circles and
ellipses : and then do you know what you have arrived
at ? Why, the Natural Light of the Physicists, as the
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sun, the candle, the match brings it into existence!
This again is a serious matter. Cross-examine Helmholtz :
he will furnish you with information. “ Natural light,”
he writes, “ is a uniform compound of all sorts of differ-
ently polarised Light,” moreover, “it contains wave-
features of an endless number of continually intermingling
values of oscillatory duration.”

It seems to me that we have fairly carried out Kant’s
behests as to ourselves supplying the synthesis. Yet I
must here insert a remark. Nothing would be more un-
justifiable than to ridicule this Scheme of the physicists,
far rather would I with complete confidence vote with
Kant that such intellectual constructions are *“ the pride
of human reason.” It is only by degrees that the mon-
strous complexity of the illusion established itself, as
new phenomena, which it was necessary to incorporate in
the one great Scheme, gradually became known; new
ones have cropped up since Helmholtz’s time: as for
instance the Rontgen Rays, which compelled the con-
clusion that the oscillations do not only take place
. perpendicularly to the direction of transmission, but
also parallel to it ; that is to say as if we were not only
to move our wet thread to and fro rectilinearly and in a
circular line, but also from top to bottom and conversely
from bottom to top,—not only therefore in the direction
of floor and ceiling, but also in the direction of the room’s
walls. There will always be new additional matter
coming to the front, until in the end the Scheme of
- Undulation will become useless by reason of its growing
and alarming complication, and then some genius will
enrich us with a new Image which will combine Light,
radiating energy, chemical agency, electricity, magnetism,
in one single practical scheme paving the way for new
discoveries. The new theory is already at hand, widely
developed, only lacking as yet a presentation as Image.33
Enthusiastic admiration is the due of those men who like
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Democritus and Descartes and Kant endow the human
brain with such schematic and creative illusions; and
unquestionable recognition is the meed of those men of
exact Science who, like Newton and Helmholtz, by their
scorn of fatigue, their gift of observation, acuteness,
power of sensitiveness, and talent, not only enrich the
treasury of knowledge,—adding to the already existing
thoughts of genius which they have inherited,—but also
render to mankind services of imperishable value. One
need only think of the ophthalmoscope! The deprecia-
tion of exact science, as we meet with it here and there
in the works of various fanatics and obscurantists, makes
one so indignant because it denies manifest demonstrable
services which every lamp-cleaner can see even if he
cannot understand them; whereas the depreciation of
philosophy and art is pardonable where it is due to
stupidity or faulty education. We must have no mis-
understanding upon this point. The one thing against
which 1 defend myself is this, that an invisible church
served by a priesthood of narrow-minded, arrogant, and
intolerant professors, who under the honourable title of
“learned ” enjoy a quite unjustified respect,—since
. learning and power of judgment by no means of necessity
go hand in hand®¢—that these enemies of nature, this
tribe of fanatics should seize upon my understanding
even in childhood, should annihilate its healthy power of
observation, should hold in a scientific vice its healthy
thought, and compel my belief in silly dogmas with a
tyranny more cruel than the tribunal of the Inquisition.
There is no need for me to believe in God : it matters
little whether I am a morally strong, energetic, and free
man: but if I refuse to believe in the hypothetical
medium, the waves that are rays and the rays that are
waves, in the amplitudes and oscillations and polarisations
and such abominations, together with the descent of man
from apes and of apes from jelly-fish, then I am outside
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the pale. Heinrich Hertz gives a striking example with
reference to our modern Physics. A piece of iron lies
upon the table. Why does this iron not fly into the air,
or pierce the table in order to fall to the ground, or burst
asunder into millions of atoms ? Just as in the case of
Light, physics here set out such innumerable so-called
* forces,” all of them busily at work dragging the piece
of iron hither and thither, that a mathematician would
have to work for weeks before he could give a scientifically
plausible proof that the piece of iron is really lying
peacefully upon the table. Hertz writes, ** But the truth
is that all powers are so compensated as against one
another, that the whole arsenal of them comes to nothing :
that in spite of a thousand causes of motion which are
present, no motion takes place : that the iron just remains
quiet. If we lay these conceptions before unprejudiced
thinkers, who will believe us? Whom shall we convince
that we are talking of something real and not of the
hallucinations of an extravagant imagination ? ”3% We
may accept the power of imagination of science even
though it becomes extravagant; but that we should
sacrifice our independence, our reason, our phantasy
nourished at the fountain of perception, and lay it upon
the altar of this Goddess of Abstraction,—that is some-
thing that we must fight against with might and main
before it is too late, before this scientific barbarism shall
have plunged us into the darkness of night.

But we had proposed to ourselves to follow the course
of the exegesis of Physics until we should at last reach
something real and tangible, and not a mere imaginary
perception. And here on the very page where there is all
this talk of waves and polarisations, a little lower down a
well-known idea beams upon me. I see the word Colour /
and what do I read ? * the most striking peculiarity by
which Light of varying oscillatory duration distinguishes
itself is Colour.”3¢ The unprejudiced thinker to whom
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Heinrich Hertz appealed will at first, as it seems to me,
be staggered by this. Colour is oscillatory duration ?
Yet there is no mistake; for here is the definition :
‘““when every @ther-particle in the motion of light
always, over and over again, follows the same course at
the same time and at the same speed, then the Light is
called simple, monochromatic, or homogeneous.” The
unprejudiced thinker is more and more puzzled. He
remembers that to the Physicist Light and Visibility have
absolutely no common signification; in every ray of
Natural Light the Physicist detects a great quantity of
‘“ Unseen Light "—there is the ultra-violet and the
infra-red (or ultra-red) : it follows that every wave must
have its colour, a colour which no human eye can see.
What is colour outside of the circle of Red, Yellow,
Green, Blue ? What is an invisible Colour ? Neither a
perception nor a conception in any way possible. Besides
this, Physics are compelled, as we have seen, to premise
that there exists a boundless number of continually
interchanging values of oscillatory duration: this
claim, raised in a somewhat different form by Newton,
who admitted an endless number of material light-
corpuscules, cannot be denied by any one who is possessed
of the elements of mathematical Physics ; now the physi-
cists reckon the number of oscillations in the deepest red
at 400 billions in the second, and in the brightest violet at
about 800 billions: according to the definition of the
physicists, therefore, there must be within the visible
" spectrum some 400 billions of different colours. In
truth, however, in theory as in practice, we can well do
with the acceptation of four primitive colours, as Leonardo
has shown in many passages; many people, Helmholtz
among the number, have thought it sufficient to dis-
tinguish three colours.?3? Besides this there is no relation-
ship between the accepted number of oscillations and the
order of progression of the colours: the numbers rise by
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a hundred billions and you are still in the Red; on
the other hand, a few beggarly billions, perhaps ten or
twelve, suffice to lead you out of the loveliest green
into the darkest blue. It is a still greater tax upon
you that you should believe that Red and Violet, two
colours that so imperceptibly merge into one another
that no art can draw a line between them, are the
extreme opposites of one another, the one called into
being by the slowest of all oscillations, the other by
the absolute fastest. Again, spectral analysis has taught
us that flames which present exactly the same colour to
the eye consist of rays which occupy a totally different
place in the Spectrum, and must therefore, according
to the Physicists, correspond with different numbers of
oscillations.3®

I might go on for half an hour upon this subject ; for
so soon as mathematical physics tread upon the domain
of colours, we wade up to our mouths in the thick slime
of impossibilities and irreconcilable contradictions. As,
however, I am not prepared to go minutely into this
matter, and as it is nevertheless my duty to convince you
that it is no private opinion of my own which is forcing
itself upon you, but that I am expounding undeniable
facts, I should wish to recommend to you an excellent
Kompendium der Physik, of which I made special use
in my student days: it is comprehensive, clear, and
strictly scientific.3® In the first lines of page 536 you
will find these words, * our eye distinguishes different
colours, which originate in the fact that the number of
oscillations which strike our eye in the same unit of time
is different.” Now does not that give the impression of
a perfectly concrete, reliable fact ? The Dogma, like the
credo in the catechism, comes first. Then the honest
author brings forward a whole string of considerations,
which are certainly not meant as objections, for that
Colours are oscillations is a Dogma—Cursed be he
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who would look upon the sacrosanct oscillations as a
mere scheme for calculation |—but these very considera-
tions compel the author to a confession which you will
find on the last line of the same page,—'* Hence. the per-
ception of colour must be looked upon as a purely physio-
logical fact for which physics have no further explanation.”
Thus in the first line the physicists’ explanation of our
perception of colour is given in concise language, and in
the last line comes the confession that physics can give
no possible explanation of the fact of the sense of colour.
If we are to bring the two assertions into harmony we
must premise that the Physicist makes a distinction
between colour and the perception of colour. If he is
speaking of colour, the word means no more to him than
an epithetum ornans for * duration of oscillation,” there
exists no interdependence between Colour and Eye,
colour is an objective physical phenomenon; he talks
quite calmly of rays which are sensitive to red,—not made
sensitive by red—as if every wave-length wore its own
livery ;% but so soon as his Physics take the eye into
consideration the whole artificial thought - phantom
collapses. Light, the whole fabric of waves, of rays, and
of polarisations,—all is well and good until it clashes
with the human retina; but as for colour, there your
hitherto all-powerful juggler must confess himself beaten :
here is a sensation which his physics will not help him
to explain, and now comes the physiologist whom he
himself called in, and if the physiologist is like Johannes
Miiller,a true philosophical spirit, he will tell the physicist,
‘ with the exception of the purely optical mathematical
definitions upon the subject of elementary motions, your
doctrines all rest upon the most obvious contradictions :
Light is energy of the senses, and colour is an affection
of the optic nerve.” 41

We need go no further. We have reached the core of

the matter. If you had already studied Kant, a word "



t-.

156 LEONARDO

would have sufficed, and you would be able to survey
the whole lie of the land, as one looks down from a lofty
mountain peak upon the structure of the country below.
That is the point to which you must be led, and you must
once more be guided to an understanding of Kant before
you have had the opportunity of studying the philosopher
himself

Stand at the windows of this room and look out !
What do you see ? The green of the meadows, the blue
of Heaven, the yellow of the corn, the white of the snow
mountains, and the grey of the clouds. All colour! The
whole of your Seeing consists in a Seeing of Colours ; the

\ conception Light is an abstract one, it is a collective
name for all Colours. For if you consider the sources of
light, such as the sun, the stars, and the flames and lamps
which we use for the production of Light, they are in
reality generators of Colour. Light without colour would
be a comtyadictio in adjecto. Indeed, there is no such thing
in existence as a white light. If a source of light appears
to us as white, it is only a question of relative brilliancy,
or else it is owing to the absence of any object of com-
parison. The old-fashioned street lamps of oil appeared
to be of a deep orange-red colour when the gas lamps
were near them: gas flames are orange-coloured, in-
candescent lamps red, incandescent gaslight that seems
so dazzlingly white is blue when seen near powerful arc
\ lights.4* Whatever the eye takes in is Colour: every-
where Colour. And even white and black, notwith-
standing that the careful observer is obliged to consider
them as something special which he cannot without
further elucidation put into the same category with the
other colours, and though optical analysis teaches us
that no active light contains them, still will be regarded
by every independent thinker, as something related to
Colour—as something positive. White is just as much as
black a privatione de colors ; physically it is the result of

N
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every exact mixture of two antagonistic colours, for
instance, of yellow and blue, or of red and green, because
the one visual impression cancels the other. It is im-
possible for us even to think of anything absolutely
devoid of Colour; it would simply become at once in-
visible. But I would not have you believe that I am
trying to prove Light to be a mere cobweb of the brain.
That would be nothing but sophistry. But in the same
way as out of the experience of various tones I construct
for myself the idea * Sound,” which thenceforth assumes
consistency, and under which all the phenomena which
the sense of hearing perceives may practically and theo-
retically be gathered together, so out of the experiences
of my eye which one and all can never assume any other
form than that of Colour,—because every affection of
the nerves of the eye is Colour,—I abstract the universal
conception of ‘“ Light,” and if the expression * abstract "’
should seem too strong,—remember I am developing no
system, and am not weighing my words in a scale—we
will substitute the word ‘‘ derive "—the conception of
Light is a thought derived from the perceptions of
Colours. Do not run away with the idea that these are
hair-splittings ; rather are we dealing with a real dis-
tinction, with a distinction which the slightest reflection
makes clear, and once made clear, may of itself suffice to
render impossible the eternal confusion between the
mathematical optics of the Physicists and the doctrine
of Colour of Goethe, which rests upon a close observation
of the perceptions of our sight. Colours are a rock against
which not even the force of a Hercules can prevail. We
can neither add to nor detract anything from the concep-
tion of red and blue; and moreover they defy any
attempt at definition. As Descartes says in his simple
language : En vain nous définivions ce gue c’est gue le
blanc pour le faire comprendre & celui qui me verrait
abselument rien, tandis que pour le connailre sl ne faut
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qu’ouvrsy les yewx et voty du blanc.*®* The conception
* Colour " possesses no comprehensible element ; it is,
to speak physiologically, pure energy of the senses, and
to speak philosophically it is a sensation and empirical
perception. Light, on the contrary, is a matter of com-
prehension : in this case the understanding meditates
upon material afforded to it by the senses, and for that
reason the circle of this comprehension is uncertain and
unstable : it even lies in our power to widen it or contract
it. Under examination you would probably hold Light
and Visibility to be the same, and Goethe’s startling
assertion that Light and the Eye are one and the same, 44
would at once charm you as a sound truth : yet, as you
have seen, to Physics the conception of an invisible
Light—therefore of a day that is night—is familiar, and
science for the moment finds itself at a critical point
where a new extension is gradually being acquired by this
already widened conception, and not only invisible
visibility, but Light which is not Light is accepted within
the circle. For we are so far on the road towards com-
prehending in one united idea the phenomena of Light
with those of electricity, of magnetism, and other mole-
cular phenomena. This thought is not so new as the
gentlemen of the Press, upon whom the modern world
depends for its culture, imagine. You might almost say
that it is seen as a germ in Plato’s Tsmasos, and at any
rate Descartes saw it floating before him, even though
the phenomena of electricity were too little known in his
time for him to entertain more than something like a
general presentiment upon the subject. Herder, in the
2nd chapter of the 5th book of his Ideen, makes mystical
allusions to the Identity of Light, Ather, the Warmth of
Life, allusions which have no scientific value, but which
show how near the same thought was to him. Kant,
however, in an earlier writing (1763), says, ‘‘ There are
strong reasons for presuming that the expansion of
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bodies by warmth, Light, electric power, thunder-
storms, perhaps also the power of magnetism, may be
various manifestations of one and the same energetic
matter which is distributed in all space, namely of the
ather.”’4® And in his last unfinished work, he had very
accurately served as pioneer to the modern theory, by
the hypothetical acceptation of his ‘‘ material of Heat
or Light,” as a universal prsmitive movens.4® . This idea
is one which it is no longer possible to lay aside, and
if we then claim for Light that it is a *“ peculiar form of
motion ”’ of the electric waves, or for Electricity that it
is a “‘ peculiar form of motion "’ of the Light-zther, that
is bonnet blanc, blanc bomnet, and is decided by practical
considerations or arbitrarily. The conception Light is
either so extended that visibility only becomes one
phenomenon among many, or so contracted that Light
itself only forms one special case inside a greater complex
of molecular phenomena of movement. The various
Colours, red, green, blue, yellow, orange, black, and
white, on the contrary, remain what they have been
from the beginning of time : on the one hand something
entirely objective, a perception grasped by the under-
standing which no thought could have generated, but
only the practical sensation caused by the object,—and
at the same time entirely and utterly subjective in so far
as Colour lies altogether in my eye, and is an expression
of my purely personal relation to the object. Since then
Light possesses the elasticity of all that is thought,
Colour is an immovable phenomenon firmly wedged in
between Object and Subject, coyly rejecting any arbitrary
handling.

You now know exactly why our exact science has had
such noble successes in the investigation of Light, whereas
its dealings with Colour have led to such a jumble of
impossibilities and contradictions, that the world is
puzzled and the specialists who have any literary scholar-
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ship begin to look up to Goethe as to a *“ Paradise Lost.”’4"
The conception Light is from the first derivative, inferen-
tial, the child of our human brain, torn away before its
time from its mother,—the perception of the senses,—and
so we may deal with it as may seem good to us. Not, be
it noted, in the sense that would allow us to invent or to
ignore experiences or to turn them upside down, but in
the sense that we should guide our experiences from the
outset on the road which they should follow in order to
reach the arsenal of our Knowledge. That is the “ supply-
ing of synthesis”’ of which Kant spoke. The changes
with which the Scheme has from time to time to put up,
are but adjustments to facts which cannot be forced into
the chosen road. Thus Newton’s idea of Light as motion
differs from that of Descartes,—Huyghens’, again, from
that of Newton,—Young’s from that of Huyghens ; and
here again we are brought face to face with deep-reaching
changes. In this connection it is neither the most philo-
sophical intellect nor the powerfully seeing Eye that will
work with the greatest success, but the man who like
Newton, gifted with the greatest aptitude for mathematical
combination, possesses into the bargain the sure instinct
for the practical adaptation of what he sees to that which
is abstract and capable of calculation. John Locke long
ago made the remark that Newton’s greatness consisted
in the discovery of intermediate ideas.4® As an observer
of nature, Newton is not worthy to loosen the latchet of
Descartes’ shoe. Descartes’ inspired thought of the move-
ment of a propagating medium was too lofty for him, he
could not conceive of Light otherwise than as matter
thrown out by luminous bodies ; and his eye was so inno-
cently unsophisticated that he felt compelled, two hundred
years after Leonardo, to hold fast to the biblical number
seven in relation to colours, and in his remarks about the
colours of shadows, fell into blunders about contrasting
colours and the like, which any decent student of Painting
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in Italy could have pointed out to him. And so his painting
theory of emission with his doctrine of colour has gone
the way of all manifest falsehood (not to say absurdity),
and at the same time his whole conception of Light,
including what was imagination and what was perception,
tumbled to pieces. And then what remained ? Why do
we all honour Newton as an immortal investigator ?
In the first place there remained the calculations of one
of the most marvellous masters of figures in the world’s
history, of an intellect specially incomparable in com-
binations ; for Newton is an unerring teacher when he
remains within his own mathematical domain, the
domain of observation peculiar to the human under-
standing : all that lay to the right and to the left of
these calculations, the thoughts which gave birth to them,
the perceptions to the explanation of which they were
directed, all might be false, but the calculations them-
selves were none the less correct. The next point is that
Newton not only employed calculations which never can
be upset, but that his intellect proved to be true in
everything which might even indirectly be calculable,
especially in the invention and ordering of experiments
having for their aim the reference of phenomena to
movements capable of analysis. For example, the
phenomenon of Colours, as to which Leonardo had
made such keen observations, had no meaning for him.
Never would he, like Goethe, have been led on the
path of science by the sight of an aquamarine landscape
with a purple sky in the snow country: the great
Colour-phenomena of nature,—the blue of Heaven, the
green of the thicket, the white of the snow—are all
emblems of rest : Newton hardly saw them. But, on
the other hand, he did remark in his dealings with optical
glasses, that if you press one glass surface against another
phenomena of Colour arise. Here Colour stood in
relationship to motion, and to a measurable manifestation
L—M
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of power : here Colour must be pressed into the service
in order that it should give birth to mathematical
Physics!| In Newton we have to deal with a mode of
sight which is practical and also at the same time intuitive,
on account of which, even as a contradictory contrast, it
may be placed in a parallel line with the method of seeing
of the artistic genius. That is why Newton's calculations
remained a great generative principle for future science ;
that is to say, what he created—not its theory, but its
practical ideas, and that implies the setting out of a
number of points of contact between the mechanism of
human thought and the mechanism of nature, the
inventive achievement of an abstract artist. This side
of the Newtonian intellect,—and this alone,—it is to
which the word “ genius’ applies, for here we see
intuition and a bold combination of elements lying far
apart. This recognition of the incomparable importance
of Newton has been expressed in poetry by Albrecht von
Haller, the great investigator of Nature, when he says that
he—" Find't die Natur im Werk und scheint sie selbst zu
meistern ’—finds nature at work and seems himself to
master her.#® To master Nature! that is not only the
goal, but also the method of exact science, which shrinks
from no violence of thought | Thus, for example. Newton’s
theory of gravitation rests upon two directly irrational

., assumptions, empty space and forces working at a

distance :* and it strides away over every observation of
the senses, as we have just seen in the case of Colours :
with this intent it builds for itself a kingdom, a kingdom
of its own, in which observation of the semnses has
no place, which is at once quite abstract and quite
practical.

This contrast leads us at once to a clear view of what
Goethe’s natural investigation strove for : a kingdom of
that which is purely seen and unconditionally true. The

® Forces working at a distance : e.g. the moon acting upon the ocean.
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two methods are diametrically opposed to one another.
They take up no challenge : there would be no need for
them to fight, if it were not that passion is apt to take
the place of insight : indeed, the one might consciously
help on the other, which so far has only occurred involun-
tarily here and there ; above all, it would be necessary
that all men of culture should as clearly recognise the
relation, as the relation itself is clear.

But before applying all this to the understanding of
Goethe, I must say one word more. For sufficient reasons
I have in this lecture hitherto only incidentally alluded
to Kant, yet as a matter of fact it is he who has been
my guide : it is to him that you owe any intelligence
that you may have gained. To show this more accurately
would require a too minute enquiry into pure philosophy.
Still, I should be loath to conclude this consideration of
Exact Science without having, at least aphoristically,
made two points, first to prove how correctly Kant
grasped the essence of Science, and secondly how un-
deniably Science itself, insensibly and involuntarily, bears
witness to the truth of his philosophy.

From what I have already said you know how devoted
Kant was to Science, subordinated to the exact method
of mathematics; how entirely he was at one with
Leonardo in the belief that that alone was vera scientia,
and that nulla certezza was to be found except under its
sovereign rule ; you would therefore not suspect that he
could possibly wish to degrade it. In one monumental
sentence he gathers together all that we have been
learning about it, and I should like you once for all to
impress that sentence upon your memories, because in it
he is laying down something that hardly any man knows,
and yet which we all need to know. * Physics are the

\ mvstngahon of Nature, not by experience, but on behalf
of expenence Here we have the essence and the value
of exact science enunciated and defined. I take it that



164 LEONARDO

after what has gone before any commentary is super-
fluous. Your own knowledge now bears witness that
Kant is right. But if the wisest heads amongst us are in
doubt about it, if they go on confusmg method and
matter, if they imagine that it is by expenence that they ‘
have laid it down as a law that colours are ““ a varying
number of oscillations of ather,” whereas all these
putative oscillations are, lock, stock, and barrel, only a
method ‘‘ on behalf of experience,” that is to say, a method
invented to widen the domain of experience, but not a
method for coming nearer to what is experienced by so
much as an inch :—then there arises the lamentable
confusion by which we are now surrounded, and by
which that principle of our being, which may be described
as the innocent, the feminine, the receptive, and the
parturient principle, namely Perception, is cruelly im-
perilled.

I will say no more about this at present. Even if
Kant is here only speaking of Physics, you know that all
science of necessity strives after Physics—and so this
method of investigation, not “ through "’ but “ on behalf
of ” experience, forces its way even into those sciences
which are still at pains to tear themselves away from the
matter of experience. For example, the essence and
value of Darwinism consists in the fact that this doctrine
revealed a method on behalf of experience. Darwin,
like Newton, did not see clearly, and still less did he
think deeply ; his, like Newton's, was a practical inventive
intellect, utterly without reference to Nature, and that
is why the success of his labours was an enormous addition
to the matter of experience.5® We shall return to this in
a later lecture.

And now one more word about the way in which the
whole history of our exact sciences bears witness on
behalf of Kant. We are indeed standing upon the
highest peak of a metaphysical mountain; I wish to
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make just a tiny rift in the mist which shrouds every
man who has not yet grasped the thought of Kant, I
wish just to open out a little streak of the blue sky, and
by way of commentary to bring into play not Abstraction,
but the practical history of our sciences.

Democritus, up to whose time the philosophers had
regarded the original characteristics of matter as quali-
tative, looked upon the ‘‘ Qualitative ” as being really
quantitative, That was a bold stroke, but it was a bold
stroke which made Science possible. It was from him
that Newton took the two important conceptions of the
' Atoms and Empty Space. Once admit that everything
must be Quantity, then, in order that it may have form
' everything must be Motion: hence these two supposi-
~ tions. This method of investigating ‘‘ on behalf of
experience,” is called the Mechanical Method. Inside
the same frame another method stands in opposition to
it, the Dynamic : this was founded by Descartes, pre-
ferred by Kant, introduced by Faraday into Physics in
opposition to the Newtonian conceptions, and Heinrich
Hertz was intending to establish it s» exftenso when he
was snatched away by death. It is the method of the
more profound thinkers among the investigators of the
exact school, which makes havoc of the absurdities of
the mechanistic views. In this dynamic method a space
filled without a gap is presupposed in which not hyposta-
. sised forces acting in empty space, but displacements,
are the cause of all motion, and since experience is in-
sufficient to make the calculation correspond, invisible
masses and unseen movements have been invented in
aid.5? OQutside these two methods there is no possible
mathematical interpretation of Nature.’® The exclusive
stress laid upon Motion is common to both. But what is
it that motion presupposes ? Time and Space, nothing
else. Space for the * outer sense,” Time for the * inner
sense.” And yet there is a third presumption : for “in
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Space, taken as such, there is nothing movable,” and
*“ it is not Time itself that changes, but that which Time
contains.” In order then to be able to speak of Motion
we require, outside of Space and Time, ‘‘ the perception
of a presence and of the succession, or consecutive order-
ing, of its rules, consequently of Experience.”” If then
we follow up the history of our exact sciences,—whether
we build upon Mechanism or Dynamism,—we discover
that it is their principle to adopt a minimum in the
matter of Experience. Time and Space, with Motion as
third : for anything more they have no use. They
remove from Experience everything which has no
reference to Time and Space, and consequently cannot
be brought into any relationship to Motion. The semse
of the colour red, of the colour blue, is certainly Experi-
ence, but it is not the Experience of a * consecutive
ordering.”” Blue is blue, blue is not red—and even if I
construct for myself a scale of colour, it still hardly
possesses a greater value than does the idea of the meta-
morphosis of the bones of the vertebre. For this con-
ception of colour and of the scale of colour has nothing
to do with Space, and contains no imaginable relation to
Time, and so affords not the slightest point for mathe-
matics to lay hold on. The Physicist therefore starts not
from Colour but from Light, and even that he only
seizes hold of where it suits him. The mirroring of out-
lines, the refraction of images, e.g. when seen in water ;
that is his starting-point, and indeed because there are
here angles, and therefore something capable of measure-
ment and calculation. The so-called Dioptrics, or science
of refraction, preceded the mathematical theory of
colours by a century : Kepler founded it in 1604, Newton's
experiments upon the ‘“ Colours of Light ' appeared in
1704. It then became a point to discover some relation-
ship between refraction and colour. You can easily
obtain a simple and correct idea of the nature of Newton's
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work with the prism in the interests of this discovery.
If you construct a light-tight box, and make a hole in it
with a fine needle, you will obtain on a photographic
plate, if placed at the right distance, a beautifully sharp
picture of the whole landscape. If in the same way you
catch a so-called Ray of the Sun, then you will obtain a
picture of the sun. But if you enter the camera obscura
yourself, and draw this Ray through a prism, projecting
the broken Light upon a screen, you will no longer see
the picture, for it is ruined past recognition, but in its
place you will see colours, and those colours will be in a
fixed consecutive series. That this experiment does not
carry us very deep into the essence of colour, as colour,
is shown by what follows: you saw, just now, how
lamentably the Physicist fails as soon as he reaches the
point where colour really exists, that is to say, the Eye ;
but that troubles him little; for his principle is, as we
have seen, to give a minimum of importance to experi-
ence: he does not work ‘‘ through™ experience, but
‘‘ on behalf of ”’ it : and now he has what he wants : the
Colours at which he could in no other way arrive are
brought into relative position in space fixed by law, that
is to say into a geometrical consecutive progression, and
that again means geometrical Motion; and so he can
also measure and calculate.’® * The mathematician,”
says Kant, *“ can enter upon his construction of a con-
ception from any datum that he pleases, without thereby
being under any obligation again to explain that datums.”’ 54
Not only does the mathematician pay no attention to
anything further, but he consciously and of his own free
will pushes it aside, together with everything which

makes Colour what it is: all that concerns him is Space,
" Time, and therein Motion : colour is for him a number of
oscillations and nothing more; not indeed because he
has in this fashion fathomed the depths of the matter,
but because he lacks the power to move one step nearer
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to the true essence of anything, by means of scientific
methods.

Rather than follow Goethe in his indignation over all
this, we will learn to look upon the methods and successes
of the exact investigator as a testimony to the correct-
ness of Kant’s fundamental conceptions of the human
intellect. Kant teaches us, as you heard in the previous
lecture, that there are ‘“ two branches of human intelli-
gence ; namely, the senses and the understanding, by
the first of which objects are given to us, while by the
second they are thought.” What our senses give us we
call Perceptions. For to-day let us leave on one side the
one branch—the understanding. Let us talk only of the
senses, the source of our perceptions.

Within the senses we must learn to distinguish between
the two parts of which Perception is composed, for that
is the foundation-stone of the Kantian building: in
every perception of the senses one part is empirical,
the other part pure. The Greek word empeiria means
nothing more than experience, but our more refined
analysis needs the word experience for a special meaning.
We will therefore not rebel against the expression ‘‘ em-
pirical.” The empirical part of Perception is then that
which we receive by sensation ; everything that you see,
smell, hear, etc., is,—in so far as you take into account
this impression only—empirical Perception. * The im-
pressions of the senses give us the first occasion to bring
about experience.” But before you can perceive as
object an object afforded by the senses you must add
something which is equally Perception, though not
empirical Perception,—that is to say, not an impression
of the senses, not a feeling received from outside, but
something which you yourself contribute as man, and
which Kant calls Pure Perception in contradistinction
to the other Perception. This pure Perception is the idea
of spacen As Kant says, “ the conception of space is the
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form in which our senses perceive, and is innate in us
before ever a concrete object has impressed our senses in
any one particular direction.’’$8

I do not wish to-day to embark upon metaphysical
discussions : and so I lay hold upon a concrete argument.
You are aware that Natural Science has been developing
itself, unhappily, out of touch with Kant,—for the most
part in violent opposition to all philosophy : even such
a man as Helmholtz, who busied himself much with
Kant, yet in many essential points utterly misunderstood
him ;%¢ now I should like you to take up the work of
one of the most rabid anti-metaphysicians of our day,
yet a pre-eminent and trustworthy investigator ; Mach'’s
" Analyse der Empfindungen (The Analysis of Sensations).
Here you will find, p. 93 of the 2nd edition, 1900 (104
of the 4th), the assurance that the biological and psycho-
logical investigations of the nineteenth century have led
to the conviction that ‘‘ the perception of space ss born
with us.”” As we do not propose to go deeper into this
subject, this testimony, which is above suspicion, may
suffice ; it comes from a quarter in which for a whole
century men have been labouring to prove the contrary.
Mach and the men of his intellectual school are certainly
of a very different opinion from that of Kant : there are
millipedes that crawl upon the ground and eagles that
soar in the air ; both have the right to live, and it would
be foolish to exact that they should view the world from
the same point of sight; yet the recognition acquired
with painful honesty that ‘‘ the perception of space is
born with us,” expresses the same fact as Kant’s irre-
futable metaphysical creed—" the conception of space
is present as a form of our sense-perception,”’—and that
means the conditional possibility of all experience—
‘ before a real object has fixed itself upon our senses by
perception.” You must not fall into the absurd mistake
of supposing that Kant meant that Space is not something
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really present ; on the contrary, he calls it on that very
account pure percephion, because Space is the fundamental
condition under which things in general * manifest them-
selves to us,” and thus at the same time determines the
root of all perception. Moreover, you must understand
that this pure perception by itself would serve us little ;
for, says Kant, ‘‘ the Material or Real which is to be seen
in Space, necessarily presupposes perception, and inde-
pendently of that perception, which exhibits the reality
of something in space, can by no force of the imagination
be invented and brought into existence.” Indeed, Kant
gives here a fine definition of sensation when he says,
‘“it is that which describes a reality in Space.” We are
not then floating in the clouds, but are working on behalf
of knowledge attainable by every thinking man, and
without which he can rightly grasp neither Goethe’s
investigation of Nature nor exact Science in its essence—
and what we recognise is that in everything that nature
in such generous measure brings to our senses, we must,
within the limits of sensitive perception, and without
reckoning all that our understanding afterwards adds to
it, distinguish between a * pure perception” which
constitutes form, and an ‘ empirical perception ”’
which constitutes the matter of perception. We can
apply the saying of Aristotle which I quoted at the
beginning of the lecture: within the limits of the
perception of the senses there is passivity and activity ;
the conception of space is an “ activity ”’ of the human
intellect, it is the condition upon which that which is
perceived by sensation (and that is ‘‘ passivity ”’) can
be viewed.

Now for the application of these considerations.
Everything that is size, form, and quantity, manifestly
belongs to the conception Space, and that means to
the domain of pure perception, to the domain of form,
to the domain of the necessary purely human condition



LEONARDO 71

of activity. Here arises the plain certainty of mathe-
matics. There are people who cannot see red, others
who cannot see blue; empirical perception, that is to
say the capability of grasping sensations, differs in
different individuals ; but there is no man for whom the
sum of the three angles of a triangle means more or less
than two right angles. Again, I can in my mind construct
a cone, that is to say perceive it, and out of this percep-
tion develop all its mathematical essentials, without ever
having had a cone presented to my empirical perception :
while, on the contrary, I could never invest the cone with
a colour or a smell, unless they had been previously known
to me by the perception of the senses. If them in my
investigations of Nature I confine myself as far as
may be to the pure side of perception with the utmost
possible neglect of the empirical side, I shall be in the
enjoyment of two great advantages. In the first place,
I take into consideration only that which is absolutely
certain and universally valid,—the Formal, as you have
seen, in opposition to the Material ; secondly, as I am,
so far as possible, limiting myself to my own peculiar
buman domain, I am able on the basis of fewer experi-
ments to hurry on to further experiments, just as I
investigated the essentials of the cone (that is to say, its
mathematical essentials) in my brain. Empirical per-
ception, that is, the perception of the outer senses, brings
me at every step something new, something that I never
had seen before ; whereas pure perception is despotically
confined to sure and fixed ways. Every voyage of
discovery, every net that is sunk in the depths of the
ocean, brings to light new forms of life, forms never
suspected, never anticipated: every year chemistry
discovers new elements; with modern telescopes the
number of the celestial problems has only been multi-
plied: on the other hand, Newton’s calculations are
to-day what they were yesterday, and ten thousand
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years hence they will be just as true: they are more
firmly built than the Pyramids of Egypt; they lay
down the tyrannical law of our own human intellect, the
law from which we cannot escape, and with which we
“ master Nature.” Here, therefore, in the domain of
pure perception, mixed up as little as possible with
empirical data, I can work on behalf of experience, and
can give to the results of experiment a safe, incontro-
vertible expression. For ‘‘ empirical perception is only
possible with the help of the pure contemplation of space
and time ; what Geometry says of the former, therefore,
holds good also, without any possibility of contradiction,
of the latter.”” Here, and here only, we obtain a firm grip
of the latter. That is the somma certezza della maiematica
which Leonardo so rightly saw and honoured as the ideal
for all scientific investigation. While in other fields the
attempts at exact research are subject to change, so that
as Kant says “ only fleeting steps are possible, of which
time preserves not the slightest trace, in mathematics, on
the contrary, its progress is along a high road which the
most remote posterity will be able to tread with confi-
dence.” That is why exact science,—and to be exact is
the strenuous endeavour of all science,—confines itself
to Size, Quantity, Form, Motion : in its ultimate per-
fection it postulates empty Space and Quantity—nothing
more (see page 131): so when you see that it cannot
altogether brush away the qualities of which empirical
contemplation tells the tale, as for instance Colour, it
bends and forcibly changes them into Motion, true to
the principle formulated by Kant, ‘‘ everything that is
real in the objects of the outer senses must be looked
upon as Force in Motion."”

In this little exegesis I have for simplicity’s sake
always made use of Kant in order to render intelligible
the essence and progress of our exact Science: but now
you need only invert the whole story,—you need. only
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recall what I have said about physical optics, and you
will understand how I was justified in maintaining the
proposition that our science bears witness to the correct-
ness of Kant’s analysis of the human intellect. It is the
proof derived from experience that he saw aright.

I have spent so much time over Leonardo’s goddess,
exact science,—that I have hardly any time left for
Goethe’s unmathematical method of perception. Yet I
must hold this to be but a small evil. For assoon as you
have grasped the essence of exact Science, you almost
automatically obtain as a result the essence of that
observation of Nature which prefers the empirical
method, the impression of the senses, while it as far as
possible pushes on one side the so-called *‘ pure method
of perception” as a mere formal principle, and only
takes it into consideration where it touches the empirical
and unites itself therewith, namely in the case of Form.
‘“ Quantity and mensuration in their nakedness,” writes
Goethe, “ annihilate Form and banish the spirit of living
contemplation.”’$? Red is 400 billions of oscillations of
the hypothetical light-zther in the second: we may well
agree with Goethe in calling that a banishment of the
spirit of living contemplation. It is in this spirit, in the
spirit of living contemplation which has been banished by
his opponents, that Goethe’s observation of Nature is
rooted. In order not to break through the circle, we will
hold fast to his Doctrine of Colour.

You remember how the physicist Helmholtz tackled
the subject. First came an abstract definition of Light,
then a rich mass of possible constructions of the  illu-
sion,” as Hertz calls it, finally came the question of
Colour. Goethe on the contrary starts with Colour.
‘“ All Nature,” he says, * reveals itself by Colour to the
sense of the eye.”%® He declines to speak of the essence
of Light: ‘“no mortal will ever be able to explain the
nature of Light ; and even should any man be able so to
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do, he would find no one to understand him or his Light."’
More comprehensive still is the passage in-the preface
to the Farbenlehre (doctrine of colour). “ For really it
.. is a vain undertaking to pretend to express in words the
" essence of any thing. We perceive results, and an
exhaustive history of these results m.ight at the most
embrace the essence of the thing. In vain we take pains
to portray the character of a man: but show us his
dealings and his deeds together, and a picture of the
character will arise. Colours are the deeds of Light, its
activities and passivities. In this sense we can hope
from them to obtain disclosures about Light.”

I would not add a syllable to this: the Master has in
these few words said all. My one wish would be that
you should make friends with that beautiful, precious
work, and learn to see through Goethe’s eyes.

I should gladly have said a little more about the
Doctrine of Colours, but it would lead us too far. Only
one thing I must say. If a brilliant process of discovery
has testified to the value of the mathematical method,
equally a century of experiments has led to the result
that Goethe, and Goethe alone, has correctly observed
the phenomena of Colour. In the matter of the Doctrine
of Colour, Johannes Miiller is already out of date ; Helm-
holtz, whom we have only just lost—out of date ; Hering,
who is still with us—out of date ;®* Goethe, on the
contrary, as a younger professor has recently assured us,
“‘comprises the foundations of the most modern opinions’’;
and that will hold good a thousand years hence. It is
no part of Goethe’s endeavour to find a theory, that is to
say a mathematical formularisation. When his brother-
in-law, Schlosser, asked him how far his Doctrine of
Colour might agree with the hypothesis of oscillations,
“1 had unfortunately to confess that my method took
no notice of the matter, but that the only object was to
focus innumerable experiences, to set them in order, to
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discover their inter-relationship and their position as
opposed to and as agreeing with one  another, to make
them generally comprehensible.”’® My further lectures
will show that this position of Goethe’s corresponds
exactly with Plato’s and Kant’s critical method of the
understanding of phenomena, in opposition to every
childish attempt at their explanation. Goethe’s Doctrine
of Colour is the almost spotlessly clear reflection of
empirical observations, and this is a more difficult under-
taking, and needs more training than the use of mathe-
matical instruments. The student in his very first term
can make spectroscopical experiments—I know it from
my own experience; but to have such a clear insight
into Nature as Goethe had, that is a matter of genius and
self-education. Goethe himself bore witness that he was
““not gifted with keen sight ’; Leonardo’s eye, on the
contrary, pierced like a dagger into the very heart of
phenomena ; but I think that our theoretical endeavours
will have rewarded you by enabling you henceforth to
distinguish between keen sight and clear sight: if we
accurately consider the schematising of the plastic artist,
with which we dealt at the beginning of this lecture,
we shall find it to be under the domination of the same
despotic ‘spirit that rules the schematising of an exact
investigation : that Goethe could not paint does not only
originate from any deficiency, it may also be looked upon
as the positive quality of a spotlessly clear sight. And it
may well be that this most rare quality accounts for the
fact that people have not even understood how to read
Goethe. To this day you will find in every book about
Goethe, whether it be the work of friend or foe, the
assertion that Goethe taught the existence of three
primitive colours, Red, Yellow, and Blue, and that he
held green to be a mixed colour. Now if the book in
question is under the influence of Helmholtz, you will be
taught that Goethe was mistaken, and that the three
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primitive colours are Red, Green, and Violet: if the
book is more modern, it will probably prove to you with
ease, that the idea of three colours is nothing but an
absurdity, since all phenomena of contrast show that
colours run in pairs, and therefore that, as main ideas, we
must in every case accept two, or four, or six, or some
other even number of colours. Of these, as Leonardo
. was the first clearly to recognise, Red-Green on the one

hand, Blue-Yellow on the other hand, are without a doubt
to be accepted as primitive colours. To set up primitive
colours, on the contrary, as Helmholtz did referring to
Young, and at the same time to leave out Yellow and Blue,
means a ne-plus-ultra of the art of combination devoid of all
observation.®! If you take Goethe himself in hand, you
will be amazed to discover that it never occurred to him to
teach the doctrine of three primitive colours. It is true
that he asserts that painters and colour-makers start from
three colours because out of them they can obtain all
the others;*? but he himself fixes no number as a general
proposition, but only affirms that colour proceeds from
two extreme starting-points; nearest to the light a
colour arises which we call Yellow: another one
nearest to darkness arises which we describe by the word
Blue.®® And so far as the culminating point of these two
extremes, leading through Orange on the omne side,
through Violet on the other, is Red (the Zenith as Goethe
calls it) ;% while the depression of these same extremes
through Yellow-Green and Blue-Green, reaches a furthest
point called Green (which Goethe calls the Nadir) :—so far
we may certainly talk of four primitive colours as Goethe
sometimes does. We might therefore in Goethe’s case speak
of two or of four primitive colours, but never of three.
But the truth is that in his view colour is a unity ; that
is why he once suggests that Red includes all other
colours.** But colour might equally be considered as a
duality, inasmuch as “ there are only two quite pure
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colours,” Yellow and Blue.®® Here, as you will surely
observe, the fundamental idea is form, not the conception
of Numbers. And for that reason, unless I am mistaken,
our most modern physiologists with their purely mechani-
cal conception of colours are not so near to Goethe as they
themselves fancy. It is true that their colour-cross

Red
Yellow - Blue
Green
has set us free from the silly colour triangle,
Red R
or
Yellow Blue Green Violet

and every empirical truth here signifies an approach
towards Goethe, but I am afraid that Goethe must still
wait a while before he becomes quite modern. True, he has
said that to understand his teaching ‘‘ needs nothing
more than clear vision and a healthy brain.” At the
same time he has expressly declared that his teaching
““is harder to comprehend than Newton’s.”’$? C(lear
vision is as good as non-existent among us; we had to
wait for Goethe to teach us that.

And so we arrive at the answer to the question which
rendered this excursus necessary—whether what Goethe

1—N
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aimed at, in express opposition to Leonardo, namely an
anti-mathematical, and so far illogical and unscientific,
comprehension of Nature, was not profoundly justified ?
I hope that the question now presents itself to you in a
quite different guise and stripped of all phrase-mongering.
You have seen with your eyes the might, and at the same
time the beggarly poverty, of the whole system of pure
science. ‘‘ The mathematician is master over Nature,”
says Kant rightly enough, but what does the master
know of his slave ? Nothing but the work with which he
has entrusted him. Goethe faces nature in a quite
different spirit, and therefore with a different intellectual
conception. His is not the ambition to master Nature,
but to possess her intimately : she is not to work for him,
but he for her ; he wishes to re-create her and so make her
his own. Exactly as we just now recognised Colour as
something at the same time quite subjective and quite
objective, so he paves the way for a view of Nature that
shall be quite Human (without which it would be incom-
prehensible), and at the same time Pure Nature, or
perhaps it were better to say as nearly Pure Nature as
possible. Mathematical Physics are, as you have seen,
something painfully abstract : for whilst, as far as may
be practicable, it pushes on one side empirical observa-
tion, it not only denudes things of their essential nature,
but it robs me as man of all the direct perceptions of the
senses. There remain nothing but ghosts flitting hither
and thither between object and subject. That Red can
be understood as 400 billions of oscillations in the second
is a most important formula for science, and therefore
for practice : for life it is absolutely without significance.
La meccanica @ 1l paradsiso was no conviction of Goethe's ;
he said, ““ mechanical formula change the living into the
dead.”*® His wish was to teach men to look upon life as
something living.

Here again there must be Method, otherwise there
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would be no unity and no goal to attain. The saying
about phantasy which I quoted at page rzr—that it is
very near to Nature and is the offspring of Nature—
gives you the key. The relationship with Art is patent
and sure, comforting and inspiring. But never forget
that other saying about the ‘‘ exact phantasy of the
senses,” do not forget that Goethe saw with incom-
parably greater accuracy than Newton and Helmholtz.
We are not dealing here with creatures of fancy, but with
that which Goethe calls “the productive power of
imagination.”®® Without imagination we men are lost :
only think of the waves and the rays, and the polarisation
of the hypothetical medium! But while mathematical
science works with Schemes which have only been
invented in the interest of the human brain, Goethe is
striving to come on the track of Nature, and by the
means of Symbols to discover and explain, not her
mechanism, but her Ideas. On one occasion his language
is as clear as daylight,—* my impulse is the embodiment
of Ideas.”

As soon as we have obtained a clear notion of Goethe’s
goal and method, we understand what Kant means when
he demands of us that ““ we shall judge phenomena not
only as belonging to Nature in her purposeless mechanism,
but also to analogy with Art.” But before speaking in
this connection of Kant who in such a peculiar fashion
goes hand in hand with Leonardo and Goethe, it will fit
our purpose to sum up briefly the result at which we have
arrived in regard to the two ways of contemplating
Nature. The riskiness of such an undertaking is well
known to you, but this is not the case of a building in
which we purpose to abide, but only of a milestone on
the road towards the attainment of a living idea of the
personal way of thinking of Immanuel Kant.

There is one mode of Seeing, analytical, aiming at a
mathematical dissection of Motions,—and there is another
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mode which is intuitive and directed towards an imaginary
reproduction of Nature. Neither has any value unless it
is exact. The material, both objective and subjective, is
in both cases the same ; but the direction of sight implies
as condition a deeply reaching difference ; one man is
unable to see the one end of the spectrum, another man
cannot see the other end: that accounts for Goethe’s
inability to understand the essence of mathematics,—
while it equally accounts for Leonardo’s one-sided
preference for mathematical interpretations.

The analysis of motions leads to true exact Science.
The principle of Science is the lordship of the human
intellect, which imposes its law upon Nature empirically
perceived. The organs of Science are Mathematics for
that which is seen, the Logic of cause and effect for
synthesis outside that which is seen.” All matter of
perception that cannot be assigned to one or other of
these Schemes is put aside and ignored. We may there-
fore describe Science as systematic Anthropomorphism.
From this there result two deductions. Inasmuch as the

Anthropos himself is a portion of nature, it is manifestly

probable that he will be able to assimilate an important
part of the phenomena of Nature according to the

scheme which is specially his own ; to this the history of

science bears witness. What he has assimilated according
to this method is unconditional Knowledge : it is avail-
able at all times and to all men. This knowledge is not
the same as reality: it is only a Scheme; it hardly
touches the essence of things; yet it suffices for theory
and for practice. That we should call the first deduction.
And now for the second. On such a foundation it is
possible to construct a flawless consistent building as a
system of Nature, without the human intellect ever
falling into contradiction with itself, without therefore
any injury to the principle of thought,—correct logical
sequence—and it is in spite of that possible that from
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. beginning to end, at every single stage, it may only have
grasped a fragment of the truth. For the revelation of
this fallacy which gives the lie to the whole essence of
the world—(we might call it the error ex incomperto)—
science affords no handle. A Goethe is therefore fully
justified in demanding that Nature should be considered
as not only mechanically logical, but also according to
another method ; he is only wrong when he calls this
other method of observation ‘‘ exact Science.”??

The essence of the other form of seeing is more difficult
to define, just because it is a purer method of seeing.
Here the characteristic feature is devotion to Nature,
the struggle to escape from the serfdom of anthropo-
morphism. The Principle is Love, the Aim ‘‘ the con-
templation of Nature’s own thoughts,” the Organ the
senses in partnership with Phantasy. That which is
thought is here incapable of being known ; as the Indian
sage Bartrihari says, ““there are no words for this thought.”
Think only of the doctrine of Metamorphosis: the
doctrine of colour runs on all fours with it. Yet we must
always keep before our eyes what is the meaning of our
so-called knowledge, and within what narrow bounds it is
fixed ; rightly viewed, as we have seen, the knowledge of
our Science is rather a method of investigating and
mastering Nature than true knowledge. By science, our
powers, the physical conditions of our existence, our
arsenal of the material of knowledge, are enriched. But
it is only its subjective acceptation, and the elaboration
into something personal, that enriches our intellect.
And this is the way that Goethe adopts. Of his doctrine
of colour he himself confesses that it cannot be taught,
‘it must be held as practical, not as theory.”

Let me here make my own profession of faith. You
know how greatly devoted I am to exact science; that
is above any other the sphere in which, had the fates
been kind, I might have been in a position to render
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some service. At the same time I am firmly convinced,
that the greater the prosperity of the development of
exact science, the more indispensable must become a
purely contemplative conception of Nature,—and that
moreover in the interest of human culture. And if we
wish to define this method of contemplation from the
standpoint of Leonardo, that is to say from the standpoint
of a strictly and logically synthetic understanding, then
we must say that it is a contemplation of Nature that is
devoid of causality. Pure contemplation tells us nothing
of the past, nothing of the future, nothing of cause and
effect. “ The tracing back of effect to cause is a mere
historical proceeding,” says Goethe. His doctrine of
Metamorphosis is not the discovery of something that
has taken place, but the setting forth of an Idea,—Idea
of Nature, Idea of Man, which meet at this point : and
in his studies of colour he is so far from wishing to supplant
an old theory by a new one, that he blames the inclination
of men to *‘ set aside phenomena ” by an explanation,
instead “ of making themselves acquainted with Detail
by intimate sympathy, and so building up a Whole.”’ 3
But our whole educational training makes us rather
‘“ historical "’ beings than creatures of the present, and
those two conceptions, Moment and Sight, are nearly
related. The man who in the contemplation of Nature
busies himself to trace back a so-called Effect to a so-
called Cause, follows the path of the mathematician : for
just as the one prefers the forms of pure perception, so
the other prefers the forms of empirical perception to the
prejudice of experience afforded by the senses: he will
see keenly, but not clearly, for his vision is troubled by
thought, that is to say, by systematic synthesis accord-
ing to human Laws. Experience is, according to Kant,
‘ a product of the understanding from materials furnished
by the senses "’ ; that it is in every case ; but it makes a
great difference whether the preference be given to the
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element of the understanding or to that of the senses;
exact science does the one, Goethe the other. For Goethe
the question is one of reproductive, or let us say boldly,
of artistic vision,—(which can only be the case when it
is allied to Genius)—in contradistinction to an abstract
observation of Nature which exclusively busies itself
with dissection and peering into causes. If any one
should teach us to suppress, not for ever, but at pleasure,
this involuntarily schematising activity of the intellect
in the interest of vision, and as Goethe said, of * con-
struction,” he would be endowing us with new eyes. Just
as the mathematical method has been enriched with new
instruments, so would this method of pure observation
enrich us with new thoughts and images. Richer than
ever before would the source of phantasy flow, because
science has in the meanwhile been extending the field of
the Visible. Unless we follow Goethe’s example our
civilisation will evaporate into mere equations; Goethe
has shown the road to culture.

But it is not only Goethe who has shown it ; Kant has
done the same. If only you should obtain a living insight
into the fact that Kant,—whose eye so plainly differed
from Leonardo’s and Goethe’s,—yet shares the diametri-
cally opposed views of both men in relation to the
observation of Nature, and so leads to a harmonious
adjustment between them, then the patience which you
have shown to-day would be richly rewarded. You
know how far he agrees with Leonardo: there is no
difficulty about that: to perceive the agreement with
Goethe requires a finer analysis. Yet it is such a distinct
feature in Kant’s being, that a few words will suffice to
direct your attention to it. A later lecture will go
further into this.

Kant knew exactly what constitutes the principles of
exact science. He writes, ‘‘ we can speak of Light-matter,
Heat-matter, etc., because they are mere fictions of forces
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which contain no more than a relative conception > (Ur,
III, 598). And the same man who said, ““ there can be
no true recognition of Nature without presupposing
mechanism as the foundation of natural investigation *’—
you know exactly what he meant by that, and how he
meant it,—the same man writes in the same place, *“ this
is in no way opposed to the maxim to seek and reflect
upon a principle in certain forms of Nature, which is a
quite different matter from explanation in accordance with
the mechanism of Nature” (Ur, §70). It is true that
here Kant has in his head only a single other principle,
that of Final Causes; still in this work upon the power
of judgment other principles come into play which only
indirectly affect the Final Causes, as for instance in the
great discussions over the ideas of genus and species,
metamorphosis and persistence of form, etc. The Final
Cause is in general, as we see in many passages, considered
by Kant as of identical meaning with architectonics.
We are dealing then with ““ Nature as a presentation of
Ideas,” as the same work says, ‘“ an effort,” as Kant had
already said in the essay on Pure Reason, “ which
deserves respect and following up.” 1 would bespeak
your whole attention for the following sentence. Kant
says, “ Taken literally and considered logically, it is im-
possible to represent ideas. But if we widen our power of
conception . . . for the contemplation of Nature, Reason
inevitably comes in, and brings forward the effort of the
mind, vain though it may be, to make the representation
of the senses adequate to these ideas ”’ (Ur, note to §2q).
Here is a sentence which might have been coined from
Goethe’s mode of contemplating nature. To widen the
empirical power of representation must be its keynote.
It is just this very effort to widen empirical contem-
plation,—the share of the senses, in contradistinction to
the preference of a one-sided and so to speak abstract
contemplation — which  fundamentally distinguishes
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Goethe’s method from that of science. And notice how
our dear dry Kant speaks: “ taken literally and looked
at logically "’ ideas cannot be expressed, and the attempt
remains “ in vain ”’ ; yet no one hinders us from casting
away the livery of the Literal, and the serf’s chain of a
Logic ultimately leading to absurdities, as Kant himself
has shown in his famous exposition of the Widersirest
der Vernunft (the Antagonism of Reason). The idea
*“ species " taken literally cannot be shown to the senses,
yet in spite of that it forms the foundation of all science
of beasts and plants: the idea metamorphosis cannot
hold out against logical investigation, yet it is an idea
which lies at the root of all comparative anatomy.
Science only widens extensively, while on the contrary a
fashion of seeing after the manner of Goethe widens our
““ power of representing the perception of Nature ”
intensively.

It would of course be an absurdity to expect to find
ideas working in a man like Kant, who kept his eyes
closed, in the same sense as they did in Goethe. Descrip-
tions alone gave him any lively conceptions ; in no other
way could he see anything. A direct contemplation of
Nature, of the widening of which he speaks here, so far
as Nature in the concrete is concerned, could not exist
for him. Face to face with nature he could neither
discover with Leonardo nor invent with Goethe. His
ideas—ideas of genius—in regard to surrounding Nature,
are accordingly purely schematic, purely mechanical.
His theory of the heavens is a good example of the way
in which the Physicist searches * for "’ experience. But
there is also an inner Empiricism, an inner nature. And
here, here where Kant is quite at home, he stands in
exactly the same position as Goethe stands in relation to
surrounding, concrete Nature. There is indeed a form of
idea which only in a case where the eye is directed
inwards could develop itself to such a brilliant clearness,
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that it might at last, like the Holy Grail, blaze through
the cavernous darkmess, an idea whose counterpart,—
what Goethe called the God-Nature, —is the idea of
Freedom. The man who had followed the mechanism
of Nature, not only in the comstruction of the world, but
extending into the innermost folds of the intellectual
activity of man, recognised moral independence as the
highest power of human personality. That is an idea,
an idea which may not be capable of being expressed,
but which may well be “lived,” exactly as Goethe’s
endeavour strove towards “ living *’ the Nature around
him. So long as I take as principle the mechanism
of natural investigation, so long I must look upon
myself as a mere machine, or as Kant puts it “a
Nature which the will subjugates ” ; I must be able to
explain every most delicate impulse of my thought and
feeling just as mechanically as the essence of Light, even
though I should be compelled to premise for the purpose
many “ peculiar forms of motion of hypothetic media.”
Whoever denies that is working in the interest of obscu-
rantism, and shows that he has no share in the blessing
of true Teutonic science; for him the whole develop-
ment of our knowledge of Nature from the fifteenth to
the twentieth century has never existed. But does
mechanism suffice for me? As a thinking and moral
being am I not compelled to feel that if I go no further
I am lying to myself ? Does not the most intimate
experience of every moment bear witness to freedom and
responsibility ? Does it not prove the reality of “a
Nature which is subjected to a Will ” ? Remember how
Goethe undertook the investigation of Light, not by the
presumption of a hypothetical being, but by the faithful
exposition of his dealings, his activities, and passivities.
In the same way Kant repudiates the idea that we should
search for the essence and the importance of being a man
in the study of anatomy and in the comparison of the
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human skeleton with that of other genera of animals—
the rather * are they only to be found in his dealings
whereby he reveals his character.””?? Here you have, as
you see, almost literally Goethe’s words about Light.
And what does Kant, the mechanician and analyst,
discover when ke puts these dealings to the test? ‘‘ Man's
freedom and independence of the mechanism of all
Nature.” But this view determines him to hold up
before us men an idea (here called sdeal because it leads
to dealings which it is our business to make perfect),
which is not taken up passively from so-called revelations,
—which as a general proposition is not pre-existent and
waiting for our coming any more than is the idea of
metamorphosis, “ but which may become reality through
that which we do and that which we leave undome.”
Instead of theoretically debating about Freedom it is
our duty to prove it by deeds; by Freedom we must
realise ideals in defiance of Nature.

Here you see Kant himself enlarging upon that which
in respect of man’s relation to surrounding Nature he had
only discussed theoretically, namely the representation of
Nature in ideas, as opposed to an explanation of her as
mechanism. The connection with Goethe, which certainly
does not lie upon the surface, is here so intimate and
deep, that I hardly think that it is possible to understand
the one man apart from the other. I do not think that
you can attain a fully concrete notion, void of phrase-
mongering, of what Kant understands by * Independence
of mechanism,” and ‘‘ Freedom,” unless you dip deeply
into Goethe’s study of nature; and, on the other
hand, I am convinced that our conception of Goethe’s
method of considering Nature remains dull, insufficient,
and false, until we have realised that with him it is a
qwﬂon of something quite as direct, quite as truly

, as Kant'’s idea of the freedom of the human
Will. Goethe, like Kant, wishes to carry out a work of
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salvation, and in the case of both men the method is the
same. Kant on one occasion writes, * Two things fill the
soul with ever new and increasing admiration and awe,
the oftener and more persistently my thought busies
itself with them: the Star-studded Heaven above me,
and the Moral Law within me. It is not permitted to
me to seek and only guess at either of these as shrouded
in a veil of darkness, or in the Transcendental beyond
the range of my vision; I see them before me and
connect them directly with the consciousness of my
existence.” These words should remind you of Goethe’s
words, ‘“ Nature has neither Kernel nor Shell, she is
everything at one and the same time.” But for us
men there certainly is a distinction between Kernel and
Shell, and the inalienable tendency of our mechanical
science, in other ways so admirable, is to make every-
thing into Shell, the star-studded heaven as well as the
moral law: whereas Kant and Goethe are at one in
this,—that they teach us how we are to begin to show
everything as Kernel, in which—each following the
nature of his special gifts—the one by preference fixes
his eye upon the starry heaven, the other upon the
moral law.

Goethe’s saying, * Instinctively I followed the same
road as Kant,” has grown more and more significant.
It is my special hope that from Goethe’s standpoint you
are beginning clearly to see in its organic consistency the
marvellous personality of Kant, so rich in what the
superficial observer calls contradictions. Now, when
you read the Critigue of Pure Reasom, and come across
the often quoted and almost always misunderstood
sentence, ‘I had to set aside Knowledge in order to
make room for Faith,” you will, I think, understand it,
and that too, exactly in the sense in which Kant under-
stood it. There we have a touchstone ; for no man ever
had a more glowing respect for exact knowledge than
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Kant, and no man read into the conception ‘ Faith *’
so little History and so much force of living actuality.
To separate these two, Knowledge and Faith, and having
done so once more directly to reunite them,—that was
his special distinguishing gift.

For to-day my task is accomplished,and at the same time
I leave the sphere of these two first lectures. With René
Descartes and Giordano Bruno we shall climb new
heights, and much upon which we have already touched
will appear to us in another light. Let me, however, in
conclusion, say a few words about the great artist who has
rendered us such conspicuous service. For it is Leonardo
whom we have to thank for the incitement, indeed for
the peculiar driving power, towards those considerations
which have opened up to us so clear and deep an insight
into Kant’s inmost heart. Unfortunately we cannot in
these lectures busy ourselves more minutely with that
wonderful man: still a most cursory glance will now
suffice us for the discovery of more than one feature of
his relationship to Goethe and Kant, and this last
recapitulation will at the same time spread a bright,
transparent, and protecting varnish over the colours of
the picture that we have obtained.

Leonardo, who so exactly agreed with Kant in his
estimate of mathematical and mechanical investigation
of Nature, has left behind him proofs that he too knew
how to distinguish between a Nature which subjugates
Will, and a Nature which is obliged to subordinate itself
to Will. He writes, La necessiid & maestra ¢ tutrice della
Natura, * necessity is mistress and guardian of Nature,”
—that is Nature as Mechanism; and yet in another
place he writes, il domo principal di Natura é liberid,
‘“ the chief gift of Nature is Liberty,” that is Nature as
Idea; and the confirmation of this Idea in man he sees
with Kant in the signoria ds se medesimo, *‘ the Lordship
over himself,”” that is to say, what the German sage
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called ‘* Freedom from the mechanism of all Nature.”
This agreement is of itself interesting ; it points to the
fact that whoever understands mechanism as the principle
of the explanation of Nature, and, without leaving the
slightest loophole through which any extravagance of
idea might slip in, maintains it consistently, must
inevitably in this way reach a healthy idealism: the
conceptions Necessity and Freedom do not exclude
one another, on the contrary they mutually depend
upon one another.” In the clearness of this recog-
nition Leonardo is nearer to Kant than Goethe; the
latter was not sufficiently a mechanist to be a pure
idealist.

But we reach greater depths in this parallel if we take
into consideration the relationship of Leonardo the
working artist to Leonardo the man. Leonardo the
theorist is a keen but inordinately strict, dry intellect.
Often, in the none too easy reading of his works, I have
been compelled to think of Kant. There is the same
hatred of exaggeration, the same distrust of all that
might believe itself to be intuition and inspiration. To
his disciples he never speaks of anything else but measure-
ments and calculations and technical practices, and he
never tires of impressing upon them the “ copying of
Nature as in a mirror.”” And now let us turn from his
books to his works. Is what you find a copy, line by line,
of a mechanically seen form ? Is it not far rather a
revelation of all that is invisible, indescribable, unthink-
able, “* seeking in an instant of vision to concentrate a
thousand experiences "’ ?78 (Walter Pater). Never, with
the possible exception of Rembrandt, has personality
been so brought home to us : the most intimate secret of
the soul rests, only half veiled, upon the peaceful features ;
his female heads are the living representation of what
Goethe calls das ewig wesbliche *‘ the eternal feminine ” ;
his figure of Christ has the significance of a fifth Gospel.
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The same magic rests upon some of the pen-and-ink
landscapes from his hand :
als ob da drinnen ganze Weltenraiime wiiren
Wald und Wiesen, Biche, Seen
unerforschte Tiefen

‘“as if in them lay whole world-spaces, Forest and
Meadows, Brooks, Lakes, . . . unplumbed Depths.”

And he, the empiric and mechanician, knew full well
what secrets of the human spirit are here disclosed. Of
works of genius, he says: questa non s'insegna come fan
le matematiche, . . . non ss copia come si fa le lettere . . .
questa sola si resta nobile, questa sola onora sl suo autore &
resia pretiosa e unica, e nom pariorisce mas figluoli eguals
@ se. “This cannot be taught like mathematics or
copied like letters. . . . This alone remains noble, this
alone does honour to its author and remains precious and
unique, and never gives birth to children that shall be
the equals of Itself.” It is useless to degrade the pheno-
menon of the human intellect to a matter of small
importance, or to deny its existence, as we daily see
attempted : it is a beggarly life which we prepare for
ourselves in that way. True, the merciless realist calls
man Re delle bestie, ‘“the King of Beasts,”” and he
laughs at the monks and * other liars,” who talk of
the miracles of “ the soul,” where he, as anatomist
and mechanician, has only found nerves leading to a
brain; but now he steps up to the canvas and produces
upon it an Idea—the Saviour, the 72 degli womsns, the
King of men, as his mind’s eye has beheld him, a work
which cannot be learnt and cannot be copied, and which
can never give birth to a son like to itself. And we—we
draw near full of awe, blest with happiness, enriched for
all time. We do not doubt the secret connection between
the great man of art, the man who investigated the
geometry of space and perspective, who measured with
compass and rule the position of every leaf on the tree,
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of every muscle in the face,—and the man who gave
form to immortal ideas ; but here again the relationship
is the same as that of Kant’s example of the starry heaven
above me, the moral law within me : in combination they
complete my being ; but as cause and effect they stand
in no relationship to one another.

There are just two worlds. Two worlds which stand in
opposition and in contraposition to one another, which at
the same time imply and exclude one another. You may
perhaps remember an important conclusion at which we
arrived at the very outset of the present lecture : namely
that these two worlds are sharply divided from one
another : they lie separated as it were by a broad stream :
on the one side a bridge, on the other a ferry, leads from
bank to bank: there are no other means of crossing.
The World of the Senses can in no way directly obtain
access to Thought and Reason otherwise than by means of
Schemes of the understanding, and on the other hand
the world of Ideas can only attain visibility on condition
of borrowing Symbols from the World of the Seanses.
That is a fundamental fact of the human intellect, a fact
long suspected, and laid down by Kant for all time.
Every attempt to deny this twofold existence, which is
of the very essence of our nature, and therefore of
universal nature, is offering up the one half of our being
as a sacrifice to the other. The Mystics, among whom
we must reckon intellects like Schopenhauer, either
dispute the mechanical law, or violate it at many points,
and thus play havoc with our understanding : the scien-
tific Monist acts even more despotically : for while the
one only repudiates the abstract mathematical, the other
rejects the concrete evidence of the senses. The course
of exact science refutes the first, every genius convicts
the second of lying. And what I wish to impress upon

your minds is that Goethe’s creative ideas about organic

Nature and the essence of Colour, and Kant’s creative
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ideas about the construction of the human intellect, and
about the connection between the two natures, should be
accurately examined and judged precisely in the same
way, as we examine and judge an original artistic pro-
duction due to the pure creative power of Leonardo.
We have sufficient evidence that men of true genius
occupy themselves with exact Science : yet it is foolish
to expect creative achievements from science as such.
Whatever inspirations science brings to light are not
original but practical discoveries of Nature; none the
less does science deserve praise on that account : but it
is a higher matter when Nature in man crosses over to
the work of discovery, and in a paroxysm of the intellect
gives birth to a new thing. But to measure this with a
yard-measure is a ridiculous undertaking. It is only the
free, open eye which will convince us here, not the Logic
which is like the crutch of the blind man groping his way :
the two methods, combined yet ever estranged, stand
over against one another like the oscillations and colour:
Granted that Goethe and Kant were both technicians,
yet here too there is a mysterious connection between
passivity and activity, between experience and idea,
between empiricism and creative power, just as in what
concerns the unconscious method of life, there is a
connection between Scheme and Symbol, Technics and
Phantasy. No man is further removed from the bungler,
no man is more industrious, than the Genius. Fifteen
volumes has the Weimar edition already devoted to
works of Goethe on investigations of nature ; turn over
those leaves if you are minded to learn how tirelessly,
with what painful accuracy, how soberly, the great
man studied nature. Kant on his side has surrounded
his solitude with such gruesome moats and fortifications
of philosophical technicalities that much courage and
persistence are needed to penetrate into the interior.
And just as I could not avoid criticising Goethe the
1.—0
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technician, so it will seem difficult to many people to
subscribe altogether to the Kantian technics. But
exactly as Leonardo, the mighty artist, placed ideas in
living form before our eyes, so also did Goethe, the pure
Seer of Nature, the founder according to Johannes
Miiller of a new ideal of Natural History, and so also
did Kant, the august enlightener of the soul of man.
Their works are creative achievements of Genius. These
guide us to the inmost mysteries of nature very differently
from the ways of mathematical science. For as Goethe
teaches us, “ the way of Nature is the way upon which
you will of necessity meet Roger Bacon, Homer, and
Shakespeare.” This way, gentlemen, is the one which
we seek to tread in these Lectures, the way upon which
we meet Nature herself as she reveals herself in her
noblest creatures. If I have succeeded, in ever so modest
a manner, in leading you upon this road to which Goethe
points, then there should arise before you the vision of
three giants, Leonardo, Goethe, Kant, each standing out
as a perfectly distinct personality : thrice the glorious
eye of genius meets your own: a threefold stream of
Light floods over your world.



DESCARTES
UNDERSTANDING AND SENSIBILITY

WITH AN EXCURSUS UPON ANALYTICAL
GEOMETRY

Water is always like water,
but it has a quite different
taste when drawn at the
fountain head from what it has
when drunk out of a pitcher.
Descartes.






DESCARTES

HERE are days and days, and I confess that

it is with some hesitation and distrust that I

address myself to-day to the task of continuing

our observations in common. For now I have
to travel with you through regions which it will not be so
easy to make clear as it was so long as we had the eye
of a Goethe and a Leonardo to lighten us on our way.
The comparison with philosophers who were at the same
time artists revedled to us much that was of fundamental
importance, and gave rise to. observations which could
not but result in a deep insight into the personality of
Kant, in the narrower meaning of the word, but now we
must face about, we must once more fix the lenses of our
eyes upon a nearer focus ; we must bring into comparison
philosophers who in their turn will lead us far, but on
another road; men, the atmosphere of whose lives does
not consist in Beauty and Art, but in research and
thought. To-day we will busy ourselves with Descartes
the critically empirical, mathematical thinker, and in
the next lecture with Bruno the logical schoolman and
enthusiastic thinker.

You must not misunderstand me. There is no such
thing as an absolute artist, no such thing as an absolute
mathematician, and above all no such thing as an
absolute philosopher. This sort of classification into
professions will never succeed even with half-important
men. Goethe and Leonardo were both of them, as we
have seen, great investigators of nature, and thinkers :

197
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Bruno and Descartes on their side possess in a pre-
eminent degree the artistic gift of putting into shape:
Bruno, in his manner of thinking and speaking, is as
much a poet as Plato was ; and Descartes, the masterful
thinker, is so penetrated with the value of perception
and the empirical investigation of nature, that he is the
bitter enemy of genuine professional philosophy. We,
however, are dealing to-day solely with that which I
should like to call the characteristic intellectual attitude.
In Goethe and in Leonardo it is distinctly directed
outwards : the primacy of the Eye is dominant in both,
and indeed of the eye both as a receptive and reproductive
machinery of the senses. It is true that we found the
result to be very different in the two men; for behind
two equally powerful eyes two brains gifted in varying
directions take up impressions, and work them up each
in its own way. In Leonardo the gift of sight is more
precise and, in the widest sense of the word, more correct
in its perspective ; this he owes to the power, which we
recognised in the previous lecture, of referring all that he
saw to the inner scheme of perception; before Goethe’s
eyes, on the other hand, the outlines are uncertain, his
power of schematising is insufficient, and he mixes up his
thought with everything: but it is exactly this which
bestows on him the gift of illuminating the very depths
of Nature, depths where without the lamp of creative
thought, dark night reigns. Leonardo sees the relation-
ship of things to one another, Goethe sees their relation-
ship to the human intellect ; in Leonardo’s understanding
. the masculine element prevails, in Goethe’s we find un-
' mistakable feminine or receptive constituents; hence
Leonardo’s thought is keen, mechanical, scientific, and
easily grasped, whereas Goethe’s is deeper, more iridescent,
baffling conception, because it is pregnant with presenti-
ments too wild to be tamed into words. We shall go
further into this in a future lecture; for the moment

l
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we must be contented with recognising the fact that this
precise intellectual habit, the method of looking out-
wards, is the common property of both Leonardo and
Goethe. At the same time this habit distinguishes both
from Kant, even though a closer examination has re-
vealed to us so many points of contact in the manner of
Seeing between him, the artist in thought, and those two
artist-sages. But now, for the sake of comparison, we will
summon into court two men with essentially different
qualifications, — men whose innate intellectual habit
points inwards. I say “ inwards " because these thinkers
in the first place consult their own thought, and only
later on turn to Nature : they do not trust the impression
which comes from without, not, that is to say, until they
have, as far as may be in any way possible, tested and
dissected the whole details of the inner diagnosis: this
method of procedure is the exact opposite to that followed
by Goethe and Leonardo. This habit I call the method
of looking inwards. René Descartes and Giordano Bruno
will, as I think, answer our purpose : neither of the two
is so nearly akin to Kant as to prevent dark shadows
being thrown upon the picture from them upon him, and
on the other hand, in respect of talent and feeling, these
two great philosophers are just as fundamentally different
from one another as Leonardo and Goethe. They have
in common only—but this ““ only ”’ means very much—
the habit of the specific thinker. Bruno, the Goethe of
our second pair of philosophers, exclaims, Gls bens de la
mente non alironde che dall’ istessa menie rostya riportiamo!
(it is from the mind itself and from no other source that
we acquire the riches of the mind),—and Descartes, the
strict empiric, the Leonardo, says deliberately, Il n’est
aucune question plus importante a résoudre que celle de
savosr ce que c’est que la connaissance humaine, et jusqu’ on
elle s’étend, . . . Rien ne me semble plus absurde que de
discuter audacieusement sur les mystéres de la nature sans
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avoir une seule foss cherché si U'esprit humain pesdt atieindre
Jusgue a3

These few words will have sufficed to show you with
what manner of man we have to deal here; at the
same time the patent relationship to Kant’s objects
and methods and convictions is at once striking. The
investigation of the essence and of the limits of human
knowledge describes exactly a great part—the critical
part—of Kant’s Life-work, and that the peculiar riches
of the mind must be acquired from within and not from
without, puts into a few words what Kant looked upon
as his positive, practical, and edifying achievement.
But even the points of difference will teach us much.
The life-stories of the seigneur du Perron (Descartes) and
of the man of Nola (Bruno) show conclusively that these
two men as regards their intellectual talents are far
removed from Kant. In the first lecture we saw how
deeply rooted in Kant’s method of perception and in his
adoption of ideas was that peculiar feature which made
him so painfully avoid even the shortest journey;
Bruno and Descartes, on the contrary, move restlessly
from place to place, and from country to country, as the
spirit moves them. Bruno, with his apostle’s nature,
needs new contacts, new excitements, new disputations ;
he is bound to strike sparks out of life, to kindle flames
in hearts ; wherever he goes he arouses glowing love and
irreconcilable hatred. Descartes, the reserved man of
the world, travels in order to be alone, enjoys in cities
‘“ the solitude of the remotest deserts,” steals away
from a place as soon as his presence is noticed, and at
the same time, by a systematic observation of the differ-
ently constituted men and nations, religions and customs,
seeks to free himself from the prejudices which are
rooted in us all. Je ne fis autre chose que rouler ¢a et Id
dans le monde, tdchant d'y étre spectateur plutt qu’acteur
en toules les comédies qui s’y jouent.® Such a funda-
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mentally different ordering of life points to far-reaching
differences in the essence of the intellect: we may
premise without going further that Bruno and Descartes
‘“ saw "’ otherwise than Kant did. This will be especially
clear in the case of Bruno, who, in spite of the purely
philosophical tendency of his intellect, is in many respects
the veriest antipodes of Kant, and as such can render us
valuable service, whereas in Descartes the close kinship
leads us to penetrate the inmost secrets of Kant’s method
of perception, while allowing us to leave on one side the
many points of difference between the two as having no
value for the object which we have in view.

Among the very great thinkers of the world’s history
perhaps none has been so scurvily treated as Descartes ;
he,—I mean the true Descartes,—is as good as unknown ;
the shadowy being that under this name is represented
to our imagination, is a mere ghost-like caricature. Here
was a man who with desperate energy fought to purge
himself and us of all philosophical phrases; whose
burning endeavour it was to tear philosophy out of the
toils of a logic as arrogant as it was impotent, and to
open its eyes to the one and only productive authority
of pure perception; a man who in open and indignant
opposition to the schools cried out, ““ the whole sum of
human science consists in seeing distinctly ”’ ;—and of
this man the vast majority of cultured people know
neither the personality nor the life nor the achievements,
with the exception of just one single saying which has
been thrashed out until it has become a mere phrase—
cogsto, ergo sum,—a mere jingle of syllables, unless we
knew how it originated in Descartes, and whither it led
him. Just think how it would be if some future history
should have nothing more to report of Bismarck than
that his was the saying, ‘‘ We Germans fear God, and
nothing else in the world,” as if this very disputable
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phrase represented the sum-total of the achievements of
his richly active life! Where is the difference, if we only
take count of one ambiguous and much misunderstood
saying of the pioneer in mathematics, the physicist, the
anatomist, the kosmologist, the philosopher, of the man
who perhaps more than any other has so enriched our
treasure of constructive imagination that to this day
philosophy and science are refreshed by the stimulants
of his genius? But as though it were not enough that a
philosophy resting upon the broadest foundation of an
all-embracing, manifest consideration of nature, should
have been to such an extent turned topsy-turvy by degra-
dation into mere logical and psychological nut-cracking
—beyond all this we are even robbed of the man’s
personality. Descartes was an aristocrat by birth,—by
the bent of his intellect an extreme individualist. He
does not only hold himself aloof from his fellow-men,
choosing an abode in foreign parts, and leaving a town
as soon as he becomes known and gets entangled in
social relations,—but even intellectually he surrounds
himself with a high wall lest the doctrines of the con-
temporary philosophical guilds should find their way in,
and even for the time being digs a deep moat to keep the
wisdom of the ancients at a respectful distance. To treat
with scorn the nullities of the professional philosophers
~les bagatelles d’ école—is for him the distinguishing mark
of a “ princely character,” and of himself he confesses,
‘“ not the understanding of the arguments of others, but
personal investigation on my own account is what con-
stitutes for me the greatest happiness of study.” It is in
a quite different sense from Schopenhauer that Descartes
is a great Eremite; for in him there is none of the
., bitterness or vanity of solitude, it is a proud and peaceful
self-contentment. It was only after long years that the
incessant pressure of so respected a friend as Pater
Mersenne determined him to publish, and it would have
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remained at that fragmentary beginning, had not the
request of an exalted friend, the Countess Palatine
Elizabeth, stood in the light of a royal command to so
perfect a man of the world. Je ne recherche point les
bonnes gréces de la populace, he writes with quiet disdain
in a private letter: but with him popwlace has a wide
meaning ; for when Mersenne communicates to him the
criticisms of the most learned men in Paris, he answers,
‘“ I have long known that there are asses in the world,
but I set so little store by their judgment, that it would
wvex me to be obliged to spend upon it even a minute of
my leisure and my peace.”” No more is needed to show
that an investigator who so resolutely follows his own
road, and avoids all contact with the officially recognised
masters of scholastic thought, will not easily develop a
system of philosophy fitted to be formulated into a
strict scholastic shape. The picture of the world that
Descartes unrolls before us, is no grafted scion such as
we are used to see in philosophy, but a tree grown from
the seed. Plato hangs upon Socrates, and also upon
Pythagoras, Anaxagoras, Heraclitus, and others: Aris-
totle springs from Plato ; Bruno from Plotinus, Lucretius,
Cusa; Locke, Berkeley, Spinoza, Leibniz from our
Descartes ; Kant, too, springs from Descartes, and from
Leibniz, Locke, Rousseau, Hume ; and so it is with all of
them ; Descartes alone stands by himself. And although
he is convinced of the truth of his perceptions, hoping
that their victory will result in a new birth of the sciences,
still he keeps such jealous watch over his independence,
he is so deeply concerned to be left even after his death
inviolate in his proud isolation, that he starts by .declaring
that his method is for himself alone, not for, others;
mon dessesn n'est pas d’enseigner la méthode que chacun dost
susore pour bien conduire sa rasson, mais seulement de faire
voir en quelle sorte j'as tdché de condusye la mienne ;/—and
so over and over again he does not shirk the paradox
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that his philosophy is void of all originality, which he
only admits openly in order that the good people may
not fall into the idea of making his name the centre of
a school. The idea was to him a scarecrow that there
should come men who would imagine that they could
in a day compass that of which he had realised the insight
after twenty years of study and education, and that
upon it they should build up a Philosophy fit to make
one’s hair stand on end, should delude themselves into
the notion that this Philosophy was the result of his
‘ Principles,” and assure the world that he, Descartes,
was its founder.* It is touching to hear how he implores
posterity,—‘‘ never believe that the things of which
people are assuring you sum up my teaching, and
originate in me: ascribe to me only that which you
gather from my own mouth “—and his real wish, that
is to say his wish in opposition to the founding of a
school, he tells us clearly enough in the same passage, is
ossursy quelgues femétyes, not to build up a system, but to
““tear open the windows and let in the light ” for all
those who have eyes to see. You can now distinguish
broadly, what occupied this great intellect, and what
must needs be his aim when he at last allowed himself
to be talked over into appearing in public. Himself a
free personality, who at the expense of great labour had
torn from his eyes all the bandages which education,
parentage, the wisdom of the schools, the doctrines of the
Church, had bound round them—his aim is to educate
free personalities, and with that object not to teach
them,—in the sense that is to say of the schools,—but
to lure them on, and to do for them as he had done for
himself, namely, to open their eyes, and make them
teach themselves by means of perception. By ‘‘ philos-
ophy " he understands literally the opening of the eyes,
oculos aperire® And since this is the fundamental
principle of Descartes’ personality and teaching, so he

|
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cares nothing for the fixed establishment of great,
universal, irrefutable principles, but gives himself a free
hand in the intimate description of his often quaint ideas
which only fit in with his own personality. Only look at
his portraits!| look at his innocently amazed outlook
over the world, and his slyly ironical smile at the wisdom
of mankind! Why! the man is anti-scholastic to his
finger-tips. Even the famous cogsto, ergo sum (“‘ I think,
therefore I am ) is no logical conclusion, at any rate for
him, but the verbal expression, clothed accordingly in
the rags of logic, for a definite perception : and when the
professional schoolmen want to split hairs with him on
the subject he winds up the argument by saying, “I
do not argue the question of my being by a syllogism,
but I perceive it.”’¢

This was the man whose fate it was to become—
beyond the grave—the sacrifice of the populace in a way
no other thinker did. Hardly was the breath out of his
body when the European world of learning became
divided into two camps, the Cartesians and the anti-
Cartesians. The proud Eye, so wise, so lovable in spite
of all its distrust, was closed; and now it was to be
anatomically dissected and lectured upon. The teaching
of Descartes, “ perfected ’—as usual—by all manner of
insignificant and contradictory minds, was transformed
into a system of scholastic definitions and rigid dogmas,
Descartes had said, ‘“ as for the search after definitions,
we can leave that to Messieurs les Professeurs ’ ; in very
many cases definitions only serve to make dark what is
clear; the professor with his subtle distinctions clouds
the natural light of the understanding, and ends by
making an obscure problem out of what every peasant
knows. Descartes had been indefatigable in confining
logic within the narrow bounds of its justified effective-
ness, since, as he says, Vart syllogistiqgue ne sert en riem
a la découverte de la vérité ; whereas the art of logic is a
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chief instrument of the schoolmen for talking of things
about which they themselves kmow nothing.? A few
years after his death there arose a complete logical
system, the “ Logique de Port Royal,” which pretended
to be founded on his teaching. A very short time elapsed
and this so-called Cartesianism was in the very centre of
the conflict over the Eucharist : Calvinists and Jansenists,
the deniers and the champions of the Real Presence of
the Body and Blood of Christ in the bread and wine,
both appealed to Descartes : in his grave he was marked
as the founder of the philosophsa eucharistica ; his loftily
plain writings, conspicuous for their frankness, were
forced to serve, like the arcana discspline of the ancient
mysteries, as evidence for and against the most abstract
cobwebs of the brain, and between whiles the Physicists
dragged out the over-hurried hypothesis of a genius on
the Gyrations of the Kosmos, fighting for and against it,
as if the Personality and nature-teaching of Descartes
must stand or fall by it ; while Freethinkers and Pietists
both took possession of the so-called automatism of beasts,
out of which they drew opposite conclusions. For more
than a century the world was filled with the roaring of the
Cartesians and the bellowing of the anti-Cartesians ; of

Descartes, the lonely investigator and thinker, there was

no longer any talk. And when at last, in no small measure

out of seed which he had sown, a new science and a new

philosophy had gradually grown up and waxed strong,
universal contempt washed away the barren Cartesianism
and the equally barren anti-Cartesianism. The great
personality of Descartes had long since faded away.
Only the ill-starred cogito, ergo sum was bandied about
like sea-wrack on the all-devouring ocean of the world’s
history. :

True, Descartes receives honourable mention in the
philosophical histories. Schopenhauer’s dictum, * the
Father of the Modern Philosophy,” has been universally
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repeated ; but it is always in the sense of what is called
in stage language wn pére noble, an honoured but not much
noticed person of distinction in the background. I can
unhesitatingly recommend to you the first volume of
Kuno Fischer’s comprehensive work upon the modern
philosophy : he gives at any rate a fairly exact bio-
graphical account of the man: but even here Descartes
is so dealt with that he falls behind the other philosophers;
and although there is much material given for a repre-
sentation of his personality, this very representation, the
portrait of such a wholly individual intellect, the plastic
bringing into evidence of his special significance, is a
failure. In most of the other handbooks you will only
find one chapter about him, entitled ‘‘ Descartes and his
school,” or simply * Cartesianism.”” He who said, “ the
great intellects talk nonsense as soon as it is their disciples
who speak for them, for it is perhaps outside all experience
that any pupil should have equalled his master,” that
very man hardly exists any longer save in the title for a
School ! Nay, more: when all is said and done, few of
our professional philosophers are so equipped as to be
capable of understanding the true Descartes; for
Descartes, as you will already have observed, is far more
of a contemplator of nature than a philosopher in the
scholastic and still authoritative meaning of the word :
indeed we might frankly call him an anti-philosopher.
For him philosophy,—this is his own literal definition—
is a tree, ‘ the golden tree of life "’ ; its metaphysical
roots strike into the dark earth, and as Descartes humor-
ously remarks, it is not upon roots that fruit usually
grows ; the mighty stem is the science of physics, under
which he comprehends the universal laws of all motion,
and this stem branches off into the many empirical
ramifications of knowledge, at the points of which flowers
at last bloom, and the blessing of fruit ripens.® You
need only look at Descartes’ chief systematic work, the



208 DESCARTES

Principles of Philosophy. In Cousin’s edition the
part, which contains all the psychological and meta-
physical discussions, needs only 57 pages; the three
remaining parts,—Physics, Kosmology, and Geognosis,
upwards of 400 pages,—while Descartes apologises for
not yet being able to publish his Zoology, Botany, and
Anthropology. He indeed was the first to put the problem
of perception in the foreground, a fact wittily put by
Fontenelle in the remark that, avamt M. Descartes, on
rassonnail plus commodément ; les siecles passés somt
bien heureux de ne pas avosr ew cet homme Id * and so he
was the first man to awaken true metaphysical reflection ;
yet he himself spends but little time over it. It was the
distinct perception of his own inner being that served
him as the first step towards distinctness in the percep-
tion of visible Nature. In the same way he made use of
metaphysics as an active help to physics. Anybody who
is not competent to follow him in the domain of natural
science and mathematics will find it difficult to do him
justice. He studies the functions of his brain as a part
of the world which directly concerns him, and is there-
fore of fundamental importance, certainly not in the
sense of a professed philosopher in the ordinary modem
meaning of the word, whose calling and business it is to
think over all matters in the abstract. He has no faith
in the professional philosophy: he characterises it as
ume grande erveur, and says, # est plus facile d’ap-
« Prendre toutes les sciences d la fois gue d'en détachey une
sewle. A man of this stamp is far removed from our
philosophical professors, not only further than their own
dearly beloved Spinoza, who never once leaves the
domain of the abstract, but further even than a Francis
Bacon, who, it is true, constructs a Novum organum
for the dissemination of the knowledge of nature, without
having ever himself been busied with mathematical and
natural-scientific work, and whose first principle it is to

5
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abandon all philosophy in favour of a so-called empiri’-
cism ;1 further too than a Locke, or a Berkeley, or a
Hume, or a Leibniz, for the chief element of the philosophy
of all these men consists in raltocinatio, that is to say,
the pondering in Reason, and progress through pure
conclusions of Reason. Here, on the contrary, we see a
man whose chief work, unfortunately never finished and
only known by fragments, was to carry the title of Le
Monde, ou Traité de la Lumiére! So it was the whole
great world, the Kosmos as we should call it to-day, and
in it first and foremost the medium by which it becomes
known to us, namely Light,—that it was his aim “ to
observe, to investigate, to grasp,” and only the man who
keeps this aim before his eyes can hope to gain a correct
appreciation of the personality of Descartes, and of the
gifts which it bestowed. If we lay a one-sided stress
upon the intellectual and theoretical reflections of this
man, together with his metaphysical discussions on
mind and matter, and his attempts to set forth irrefutably
the existence of God and the immortality of the soul,—
then we shall not only obtain a crooked picture of him,
but we shall at the same time not even be in a position
rightly to grasp his peculiar method of looking upon
these purely speculative questions. The man who does
not study Descartes’ physics and does not penetrate
their essence, sees his metaphysics in a false perspective ;
that accounts for the inadequateness of all the repre-
sentations of Descartes in philosophical books.

But the same ill luck pursues him elsewhere ; for he
hardly fares better at the hands of the mathematicians,
mechanicians, physicists, and anatomists than he does
at those of the philosophers. Inasmuch as we are living
under the domination of the extremest specialisation,
every single branch of science only enquires after concrete
services rendered within its own especial kingdom, and it
is upon these that it reports, whereas Descartes’ peculiar

L.—P >
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domain is the buffer-state. As between metaphysics and
physics, so in all cases Descartes is happiest on the
frontier. There where union and separation take place,
where the coy facts are forced in the interests of com-
bination with other series of facts to become supple and
accommoda.tmg —there where everything arises which
we call “ explaining”’ and * understanding ’—there it
is that Descartes at last feels himself at home. For that
reason, and for that reason only, he devotes himself
passionately to the study of mathematics, the great
mediator between perception and thought, between
things that are visible and thoughts that are invisible.
But even mathematics, to the furtherance of which he
rendered undying services, are to him ‘‘ only the husk,
not the essence’” ; to work at pure mathematics for
mathematics’ sake he looks upon as aimless waste of
time, and he hurries so that it is difficult to keep up with

him through the technicalities of form and place, in order

that he may come at once to Physics and mechanics ;
but here again it is not the detail of the phenomena
which interests him, but the Essence of Light, the Causes
of Gravitation, the relationship between the mechanical
laws of Matter and the Facts of Life, and so forth. It is
true that if he dissects a brain he will give an exact
anatomical description of it,}! but what grips him is
the hope of discovering a visible connection between
the morphological figure and the function of memory.
This last example shows you with special clearness how
in this peculiar man theoretical thought and the desire for
concrete perception went hand in hand. It followed that
Descartes, in the individual sciences, achieved less than
might have been expected from a man of his genius.
His theorising was detrimental to the freedom of his
observation, while at the same time the freedom of his
theorising was narrowed by the painstaking detail-work
of his observations. Hence it is that even his undeniable

PP
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services in the domain of the exact sciences,—his inform-
ing thoughts as well as the discovery of facts,—reached
their goal for the most part in other hands, not in his
own, and therefore are assigned to other names. For
example, there is documentary proof, though no notice is
taken of it, that he taught the gravity of air and made
experiments upon it, when Pascal was a boy and Galilei
still maintained the Aorror vacus as an unassailable dogma,
—as also that the famous experiment of the Puy de
D6me was only undertaken under pressure from the
unbelieving Pascal ;12 that Descartes should have dis-
covered the circulation of the blood independently of
Harvey, and the laws of falling bodies independently of
Galilei, are matters of which the specialists take no heed ;
but for the knowledge of his personality they are of the
deepest interest ; that he was the first to expound the
mathematical laws of the refraction of light, was proved
by Humboldt as far back as 1847, but I find no mention
of the fact in any later work ; in medical books you will
find cursory mention of Descartes amongst the leading
names under the words ‘“ Eye ”’ and * Brain "’—as you
see mere fragments, mere insignificance, or—Nothing,
That the perceptible idea of the inertia of matter lies at
the bottom of our whole mechanical science, is a matter
of common knowledge, but few know that we are indebted
to Descartes for it, and there is not one who prefers to
base his judgment of the nature of such a mind upon an
intellectual feat like this and others, rather than upon
the cogito, ergo sum.13 Just as little is it remembered
that it was Descartes who paved the way for a revolution
in Physics similar to that of Copernicus in astronomy,
when he nourished the inspired conviction—which to
his contemporaries was incomprehensible and seemed
sheer madness ;—Light is motion; and that moreover
not the trajectory motion of a body violently flung, as
Newton taught, but the motion of an imponderable



212 DESCARTES

matter, the zther, by which our optic nerve is made to
oscillate. Under the passive domination of the clumsy
Newtonian ideas this thought was forgotten, and when,
in order to justify the facts, it had to be taken up again,
men preferred to attach thémselves to Christian Huyghens
—a son and grandson of two most intimate friends of
Descartes,—who had grown up under the eyes of the
great man, and who had further developed his inspired
thoughts as to Zther and Light into the ultimate
mathematically and fully developed theory of undulation.
And so the constructive thoughts of Descartes are not
only the basis of our atomistic physics, but also of our
molecular physics. And in spite of all it is but little that
we learn about him in the books on natural science, and
here too his form remains clouded and distorted before
our eyes.

I hope that I shall incur no displeasure for having
shown you so circumstantially how far and why Descartes
has seldom been honoured in accordance with his merits,
and why his personality is perhaps never rightly judged.
I had to introduce this negative method of dealing with
the question, because I had it at heart to upset what you
might possibly know about him, or rather that is\to say,
think you know, in order to make way for more correct
views. In the meantime I hope that you will yet have
learnt something, and feel yourselves nearer to the true
Descartes than you did a while ago. And I set great
importance upon your knowing exactly what were the
views of this remarkable man’s brain : for in my lectures
this brain constitutes the turning-point of our observations
of Kant’s personality, just as he himself, in more than
one respect, constitutes the turning-point of human
thought in general. I purposely use the word Brain, not
System, not Metaphym not Discoveries: the system of
Descartes, that is to say, his Kosmology as it is developed
in the Principia and elsewhere, is distasteful, that is to
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say, distasteful if we examine it with painstaking accuracy
like a dogmatic structure, without paying attention to
the author’s warning to read his systematic works as fast
as possible, comme une fable or aimss qu'un roman ;14
his metaphysics, in spite of the fact that they are the
point from which all later thought proceeds, are at once
jejune and extravagant, without ideas and at the same
time hyperphantastic ; he never, with the single excep-
tion of the explanation of the rainbow,!8 followed up and
worked out his discoveries to the end in a satisfactory
manner : at one moment he allows himself to be choked
by empirical detail, in the next he soars into hypotheses
which in the plethora of artificially interlaced distinctions
of detail are but ill calculated to further the strict bee-
line of investigation. We will not dispute with him
about that, but far rather learn to recognise with Vauven-
argues the fact that Descartes has often seen right and
guessed right, even where he was in too great a hurry to
press forward in the combination of hypothetic causes ;
ordinary intellects have nothing to fear from such mis-
takes, les esprits suballernes w'ont point d’erveur en leur
privé mom, parce qw'ils sont incapables d’snvenier, méme
en se trompant.'® Descartes himself, in his wisdom, knew
full well how that matter stood, and often gave expression
to this appreciation in the words: ‘it is enough if I
clear the road, you must do the rest "’1’—and therefore I
say once more of him his work is of less importance than
the Man himself, or, as I said before, the Brain. We men
are a right foolish folk : here is the one philosopher of
all others, in whom first and foremost personality in the
very special character of its intellect, and only in the
second place systematic doctrine, forms the driving
power and the lasting interest, and yet it is in this very
man that we have allowed personality to escape us!
Still, in the after life of history certain men enjoy an
inexpressible immortality : this Descartes possesses
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almost more than any other man; for the thoughts
which that brain thought, and even more than the
thoughts, the way and manner in which that brain '
grasped the chief problems of existence,—what therefore
we must call the Manner of Seeing, the manner of directing
the Eyes outwards and inwards,—all this has so pene-
trated, impregnated, and informed our philosophy and
our natural science, that all of us, no matter to what
school we belong, are compelled to weave the warp and
woof of our thoughts in the loom of Descartes. Rightly
did Huxley, one of the few philosophically trained
investigators of Nature of the nineteenth century, remark :
“In all thoughts which are characteristically modern,
whether in the domain of philosophy or in that of
Natural Science, we find, if not always the form, still the
spirit of the great Frenchman " ; an acknowledgment
for which one of the best authorities upon Descartes,
Count Foucher de Careil, coined the epigram, On se crost
nouveass, on est Cariésien.

It was first and foremost the whole -attitude of the
intellect, namely the unconditional enquiring, which
made epoch. Descartes’ intellectual attitude is sceptical,
—but in the old meaning of the word. For the verb
skeptomas originally meant to see, to contemplate, to
investigate, later to ponder, to reflect upon. In the
word sceptic in old days the stress was laid upon investi-
gation and careful contemplation (Gellius called the
sceptics queasitores et comsideratores). The instinctive
wisdom of the language-forming powers united the
perception by the senses with the necessity of exact
careful investigation, but not with the meaning of doubt
which disintegrates everything, which arose in the
decadence of Greek thought, and impressed a new
meaning upon the word skepsss. The barrenness of
philosophical scepticism is by its narrowed sense confined
to logical functions: it neither reaches outwards to
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empirical Nature, nor does it reach inwards to confident
self-consciousness ; the outer Nature as well as the
inner essence should have taught the sceptics that that
which is a matter of fact does not necessarily hold its own
before the logical Forum. The ancient scepticism arose
out of shallow thinking, and led to frivolity, whereas the
scepticism of Descartes, on the contrary, means an awaken-
ing of mankind out of the sleep of dogma to free, en-
quiring use of the eyes. Descartes did not doubt for
doubting’s sake, but, on the contrary, in order to help
forward the discovery of a possible knowledge. Non que
J'smitasse les sceptigues, . . . au comiraire lowt mon
dessein ne tendait qu’'d m’assurey, et d rejeter la terre mouvanie
et le sable pour trouver le roc ou l'argile. The old sceptics,
however superior they might think themselves, remained
snared in superstition up to their necks ; while Descartes
was in all earnest endeavouring d’entreprendre d’ter une
bonne fois towtes les opinions que j'avais regues jusques
alors en ma créance. Now if Descartes’ doubts had
contented themselves with leading us back to that
perception which he used to clothe in the words cogito,
ergo sum, or dubito, ergo sum, or sum, cogito, sum cogitans,
and the rest, that of itself would have been something :
Kant calls him on that account ““a benefactor of the
human Reason ”’: but, in fact, this result of critical
reflection simply means the solstice of the Cartesian
method of thought: it constitutes the point where
motion reverses its direction to cross over from ' the
negative to the positive. The cogsto, ergo sum is a petcep-
tion on the boundary-line, just as with Kant, das ding an
sich (‘ the thing in itself ”’) is a conception on the boundary
line, and it is only fools who find a pleasure in running
their heads against boundary stones of this sort. Descartes
was no such fool. On this furthest boundary line, upon
the ““ rock ” of his search, he raised a church to the God
without whom he could not live ; to prove the existence
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of God is always a thorny undertaking, for He stands
beyond the boundary of Descartes: yet this God not
very religiously felt by Descartes, who had been educated
in a Jesuit school, is less pressed upon us as something
proven than made plausible as a necessary assumption,
and has the one advantage that he is a God of truth.
Descartes needs Him only in the interests of trath, in
order that what ss should be true, and for no other
purpose.’®* And now the bold investigator addresses
himself to constructive intellectual work | He turns his
back upon that boundary stone,—in his church he only
kneels now and again for short worship: on the other
hand he enriches the world with thoughts which are so
full of life and freshness by reason of their visibility, that
they have defied all the storms of time, and he bestows
upon it a wealth of perceptions, which shelter such an
inexhaustible symbolical store of truth, that, while re-
minding us of the oldest traditions of our race, they
point to times that are yet to come.

Pray do not believe that I am using the language of
hyperbole: my words are to be taken literally. As
examples I will cite a thought introduced by him into
philosophy, and an idea introduced into natural science.
Descartes’ analytical reference of ‘the united subjective
and objective experience of man to the two conceptions
exiension and thowght is an idea so simply perceptible
that it never can cease working productively : to this
day all philosophers fasten on to it. They may use
different wool and weave different patterns, still they are
weaving at Descartes’ loom—as I said before—all of
them. On the other hand, a conception like that of the
imponderable matter filling the whole universe, the
#ther, is so rich in symbolical, thoughtful, creative power,
that it is only now that, in the light of new discoveries,
we are at last beginning to recognise its great fruit-
fulness.1?
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In his work on the immortality of man Herder remarks :
““It is incredible how few special forms in the realm of
thought and human activities appear when we put
history to the test. There are far fewer Regents who
govern the world of the sciences . . . than Monarchs
who rule over countries.” There you have, expressed in
a short formula, the merit of Descartes. He is one of
those incredibly few who produce special forms in the
realm of thought—and here, since an exposition of the
philosophy of Descartes would lead us too far, we must
give up the enumeration of the special forms which he
introduced : but what we must keep our keenest sight
upon is the way in which this man, receptively and
creatively, looked out upon the world, the way in which
he came upon “ the special forms in the realm of thought.”
Let us now apply ourselves to this task.

I just now praised the great perceptibility in Descartes’
thoughts ; at the same time I cited as an example his
theory of the ather, an imaginary thing, which when we
consider it more nearly defies all perceptibility. An
exact analysis will convince us that, as a matter of fact,
there are two ways of showing this expression of intel-
lectual satisfaction which in ordinary life we describe as
perceptible clearness; we are partly dealing with what
is seen, partly with what is thought. The creative power
of the informing faculty of sight, directed upon the
surrounding universe, was in Descartes of such rare
might, that a matter-of-fact contemporary, the great
mathematician Christian Huyghens, on receiving the
news of his death, exclaimed :

Nature! prends le deuil, viens plaindre la premsére
Le gr De.rcarm, et montye ton désesposy ;
Quand il perdit le jour, tu perdis la lumsére,
Ce rest g6 d ce flambeau que nous £avons pu vosr.®

As verses these are not worth much: but coming from
the pen of a Huyghens, they have more significance
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inasmuch as this investigator belonged to the exactest
of the exact. And as you hear, he maintains that the
sunlit world was dark and unseen until Descartes lighted
a torch over it, the torch of thought. We men see nature
all blurred, until clear comprehensions have reduced the
chaos of perceptions to order. Our eye sees but dimly,
until the thinking brain has fixed it sharply, like an
optician’s glass, upon the objects in view. In another
stanza of the same poem Huyghens makes use of a trope
which by the direct opposite completes what he has just
said ; for he says of Descartes that he

Faisait voiy auzx esprits ce gui se cacke aux yeux.

This implies that Descartes gave visibility to those
things which our physical eyes indeed do not see, but
which our understanding is compelled to think. And so
as in the one case he bestowed thought upon things, so
in the other he conferred upon thoughts the representa-
tions of the senses: in other words he gave them sub-
stance. In the one case it was the turning into thought
that which had been indistinctly seen, in the other the
turning into something visually perceived an idea which
had been indistinctly thought.

We will at once illustrate these two sayings of Huyghens
by examples. Descartes comes to the help of perception
when he e.g. explains all the movements of bodies in
heaven and on earth by the setting up of certain funda-
mental conceptions such as inertia, mass, and others;
even these simplest phenomena we never knew how to
observe aright and see aright before the discovery of
such ruling conceptions. To such as these belongs his
theory that the Sum of Motion in the universe is once for
all immutable, a favourite assertion of Descartes which,
for the first time, brings into the chaotic oscillation
backwards and forwards and circuitously in the Kosmos,
a thought reducing it to order,—a thought which, merely
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amplified by an additional sentence, is the foundation of
the modern doctrine of the maintenance of energy,
which is at the bottom of our whole science of physics.3!
“That will suffice for one of Huyghens’ affirmations : now
for the other. Descartes comes to the assistance of
thought through perceptibility, when for example he
starts the theory of the above-named ather, This
thought-picture leads us on to look upon Light as the
movement of an endlessly refined, imponderable, imper-
ceptible matter, which fills the whole world, a movement
which the optic nerve betrays to us, without showing it,
since, of course, @ther is not a thing perceptible and
therefore real, but a symbol for something which is
presupposed in thought, and undefinable.?? Another
example would be Descartes’ doctrine that it is not the
Eye but the Brain that sees; all impressions of the senses
are in the last instance invisible motions of imperceptible
infinitesimal particles inside the Brain.3* Here, in the
case of the hypothetical @ther, and in the hypothetical
molecular motions of the substance of the brain, the
visibility which has been acquired in what are matters
of mere thought serves to a consequential observation
and concatenation of phenomena ; true exact science of
nature and of mankind first became possible by means
of this and similar symbols.

Here you have obviously two different intellectual
gifts with which our philosopher is accredited, gifts
which do not necessarily belong to one another, and
both of which, if we see them as purely and absolutely
developed as they are here, at once fascinate us as some-
thing not easy of comprehension. Descartes knew how
to give intelligible form to that which he saw, and at the
same time possessed the power of transforming that which
was only thought into something visible : that is the
fact to which Huyghens calls our attention. And here
in very deed he goes straight to the core of the matter,
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and for that reason his remark must serve us as a clue
to the further analysis of this unique intellect.

In order swiftly and surely to plumb the depths, I
should wish to take the judgment of Huyghens which I
have already traced back to its simplest meaning and
reduce it to a still more striking, concise, and purposely
paradoxical formula. For it is not formula but phrases
which are a hindrance to vivid insight, whereas a true
formula serves as a skeleton round which the organs of
the living figure by degrees arrange themselves. My
formula runs thus:—Descartes’ distinguishing gift was
to make the visible invisible, and the invisible visible.

If you look around you in the world of your own con-
templative consciousness, you will soon observe that the
degree of perceptibility of the ideas which fill it is exceed-
ingly various, and the same holds good of the possibility
of conceiving them. And you will soon be aware that
there exists here a very complicated interchange of
displacements, a mutual give and take. We possess
thoughts with hardly a shadow of a perception, and
we possess perceptions which are attended only by
just such a minimum of thought as is necessary for us
to be conscious of those perceptions. Our daily life is
made up in that way. Without venturing further I will
only call your attention to one thing, and that is that a
thought that is accompanied by a blurred, hardly
realisable perception, therefore an ‘ invisible "’ thought,
can achieve but little, and that on the contrary pure per-
ception soon grows into something monstrous, intractable,
inflexible, unless thought takes the pains to seize upon
it and convert it into something unseen. We are in no
way embarrassed to find concrete examples, we need only
think of our two first lectures: It was by a thought and
in the interests of a thought that Goethe brought together
the whole incalculable mass of animal and vegetable
forms into his idea of metamorphosis : and so he breathed
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the artist’s soul into what was a mere brutal observation,
furthering the investigation of Nature for all time;
Helmholtz, the physicist, rightly taught us that the
powers with which mathematical science deals cannot be
‘“ objects of the perception of the senses,” but only
‘“ objects of the comprehending understanding ”’; yet
Helmbholtz, in his work on optics, has none the less to take
refuge in plain diagrams, first the wet thread, then the
ray, which like the sailor swarming up a rope, ‘‘ produces
itself along the particles of @ther,” and so he goes on
from diagram to diagram because this thought of the
*‘ comprehending understanding "’ could not be realised
and appreciated without a perceptible representation.
This is the way in which we human beings, half uncon-
sciously, are for ever changing the visible into the in-
visible—in order to see it better,—and the invisible into
the visible,—in order to think it better. Kant, from his
metaphysical eminence, has summed up what I am here
only concerned to show in a concrete and visible shape
into the following pithy sentence: * thoughts without
contents are empty ; perceptions without comprehensions
are blind. Hence it is just as necessary to make our
comprehensions perceptible to the senses, as it is to
make our perception intelligible, that is to say, to bring
it into subjection to comprehensions.” Kant is here
speaking of the common, unconsciously proceeding,
necessary functions of all human reason from the moment
that it enters into activity in the new-born babe : allow
this reason to ripen to such an extent that it desires to
build up for itself a science and a philosophy, and you
will find this reason standing as conscious intelligence
exactly where at its first awakening it stood unconscious
Then it begins to take matters easily; it seems so natural
not to follow Kant’s warning, but to be busy with empty
thoughts and blind perceptions, that three-fourths of all
philosophy from the earliest times to the present day
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has never busied itself with other things. The writings
of St. Thomas Aquinas, for instance, are an inexhaustible
arsenal of ideas, which are incapable of exciting the
smallest thought—mere “ blind perceptions”’ ; and if
you skip from the thirteenth to the nineteenth century,
you will find that the most popular of all the more
modern systems, that of Schopenhauer, takes as its
foundation-stone a thought which is, according to Kant,
utterly empty, the one which it calls Will and which,
according to its definition, is the opposite of an idea and
consequently contains nothing capable of being in any
way perceptibly understood. All such thought-structures
are extravagance, not knowledge: Kant once formulated
this very simply. ‘‘ By mere perception without com-
prehension the object is certainly given, but not thought ;
by comprehension without corresponding perception it is
thought, but none is given: in neither case, therefore,
does any recognition take place.” How, on the other
hand, perception and thought, the visible and invisible,
go hand in hand towards the building up of systems of
philosophy which explain nature, you may best see from
the histories of our natural sciences, the development of
which was conditioned by this mutual penetration. Let
us here pause for reflection.

Think of how, at the beginning of the seventeenth cen-
tury, Copernicus and Kepler are unravelling in its main
features the course of the planets round the sun; from the
leaning tower of Pisa Galilei makes minute observations
of the fall of bodies,—instead of merely reasoning logically
upon it as all his predecessors had done,—and pursues
his studies upon inclined planes; Descartes and others
with keen intellect and patience follow up the mysterious
course of the Light-ray, its curves, its refraction, its re-
flection ; Gilbert publishes his observations on magnetism
« . . from all sides there comes in a stream of additional
matter,—that is to say, material of observation, and in
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every single sphere the empirical investigators are at
work trying to the best of their ability, as Kant demands,
to make their perceptions intelligible, that is to subject
them to comprehension. Yet here we discover something
over which we need not for the moment break our heads,
but which we will simply accept as experience ; namely
that thought cannot directly fasten upon the perception
of the senses, but must first with that intent create its
own mental perception,—that which we call Symbol
when we are wishing rather to bring to the front the
perceptible side, Hypothesis when we are dealing with
the mental side. Thought must create unity : this is its
special function : pure perception only gives a kaleidoscope
of special cases. Therefore perceptible thought cannot
proceed without Symbol; it cannot, without further
help, grasp, comprehend, and absorb the material of
perception : without Symbol it remains empty. I can
have no thoughts about the courses of the constellations,
about the fall of bodies, or about the essence of Light,
unless I also possess, besides the empirical material, and
for its amplification, a symbolical representation of what
takes place in that connection,—in other words something
intermediate between perception and thought. And
here my intellect makes a further claim. Not only must
phenomena, within the individual series of phenomena
be joined together by means of symbols, but all the
separate series of phenomena with which I have become
acquainted by means of empirical perception, must in
addition be capable of being understood as one single
comprehensive unity. For as Kant will tedch you later
on, that which we call Nature is ‘ the unity of the
multitude of phenomena,” as it is set forth as a matter of
subjective necessity by our thoughts. It is impossible
for me to realise a number of natures. The grouping of
the planets round the sun, the grouping of the steel
filings round the pole of a magnet on my desk must be
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taken as energies inside one symmetrical Whole. And here
the great Descartes steps in as a creative power: he
produces a new “ special form in the sphere of thought,”
he changes into visibility that invisible something which
our understanding insists upon though it cannot perceive
it,—he fills thought with contents: this he is able todo in
that he sets up the perceptible hypothesis of a medium
filling space, of a matter absolutely refined, invisible,
imponderable, fluidly moving—the ather, a symbol, the
child of his phantasy.?¢ At once all the phenomena
mentioned enter the domain of demonstrability and so
become accessible to the constructive labours of thought :
the sther carries and urges the stars in their courses, the
ther as a driving mass becomes the foundation of the
phenomena of gravitation, one set of movements. of the
eether gives birth to what we call the warming of bodies,
another set to light, others to electricity and magnetism,
and so forth. I refer you to my former lecture and am
confident that this one example will show you with
extraordinary clearness what is meant by * making
visible the invisible.”” At the same time you will learn
how indispensable perception is to thought, even to the
possibility of thought. Descartes had indeed by his
hypothesis poured out such a wealth of visibility over
the secrets of Nature, while he

Faisast voiy aux esprits ce gus se cacke aux yeux,

that the eyes of men were dazzled by it. In those days
neither the collected empirical material was sufficient,
nor was thought adequately trained and refined to be
fit for so grandly simple a symbol for all the physical
phenomena of movement of the Kosmos. Besides this
Descartes in the closer elaboration of the matter had
fallen into an error for which he was reproved by Goethe ;
‘ he attacks the insoluble problems with a certain hurry,
and for the most part enters the subject from the side of
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the most complicated phenomena.”?® There is much
that is artificial and arbitrary in the use which he makes
of the conception of the ®ther. The startling simplicity
of the general conception is marred by all sorts of
hazardous amplifications in detail. But it is just here, as
is the case with every important man, that we learn how
far greatness and limitation are set side by side, conditional
and conditioned. And so it soon came about that Newton
with his keen intellect, at once exact and barren of all
imagination, once more seized upon the scholastic
fictions of forces working at a distance, and took the old
conception of Light as a special Matter : Newton’s ideas
are in the same relation to Descartes’ ideas, as those of a
child to those of a man; and yet they corresponded
exactly to the requirements of empirical investigation
in those days. At the present time, when new matter
has been accumulated by the work of centuries, we are
gradually going back to Descartes and his symbolical
method of thought : in the case of the understanding of
Light this took place about a hundred years ago with the
intraduction of the undulation theory mentioned in the
last lecture; in the case of the electric magnetic phenomena
about half a century ago ; physical experiments to explain
gravitation as conditioned by the movement of ather,
exactly as Descartes postulated, are the order of the
« day,?¢ and the great Hertz, so early torn from the world,
was possessed in death by the dream of reducing * the
putative working of the distant forces to conditions of
motion in a medium filling space.”’?” Lord Kelvin—and
following him many modern physicists, go still further
and contend that the various atoms which chemistry
admits are only different gyratory motions of the
one and only ether: that there must therefore be no
such thing as Matter, but ZAther only: in this most
exact method of investigation the * Thing™ fades
away, the Symbol alone remains. In a symbol so solidly

IL.~Q
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perspicuous is contained the principle of robust vital
power.

So much for the explanation of the transformation of
the invisible into the visible. ‘* Perceptions without
conceptions are blind,” says Kant. Even as I could not
budge an inch in the realm of thought unless I possessed
a “ reasoned " perception, so I must remain helplessly
stuck in the quagmire of perception, unless I should have
thoughts to drag me, as horses drag the cart, out of my
difficulties. So be it. But how am I to obtain concep-
tions for my perceptions ? Here again an intermediary
something is necessary. Perception cannot directly
become conception; the intermediary image is the
Scheme. We men are incapable of taking into our inner
consciousness anything seen or in’ any ‘way perceived by
the senses, unless we have previously in our thoughts
reduced it to a Scheme. This is an aptitude which differs
greatly in different individuals; yet if a man were
altogether unable to generalise, that is to reduce the
many perceptions to few schemes, it would certainly be
impossible for him to think ; for, as Kant hits the point
by saying, his perceptions would be blind ; he would see,
but not recognise. In the last lecture we saw how the
great painters schematise : a purely perceptible scheme
is still sufficient for their object; only a2 minimum of
conception enters into it. In a somewhat different
fashion, but in obedience to precisely the same universal
law of human reason, science goes to work. Whereas
the painter wishes to see yet more clearly that which is
already seen, and calls to his aid conceptions for that sole
purpose, the investigator of nature wishes to conceive
more clearly that which is seen, and to transform it intq
something known. When in this process of perceptible
reasoning it is that which is perceptible which is pre-
ponderant, we speak of a Scheme; when, on the other
hand, it is the element of thought which preponderates, wa -
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speak of a ory. Theory and scheme belong to one
another as thesis and Symbol. Now we know
exactly with what we have to deal ; in order to obtain a
concrete example, we must return once more to the
seventeenth century.

This time we must work within narrower limits ; we
will only take into consideration the works upon the
visible movements of perceptible Bodies : for we shall
busy ourselves not with hypotheses but with seen facts.
Let us then confine our thoughts to the way in which
some men in those days busied themselves with the
observation of the movements of the heavenly bodies, and
how others,—the immortal Galilei in the forefront,
instituted eager experiments on the movements of
bodies on our earth, that is to say, on the fall, the impetus,
the rolling off upon inclined planes, upon the trajectory
of projectiles, upon the communication of motion from
one body to another, and many other similar matters.
The physical acceptations of the ancients proved them-
selves to be utterly false: new, accurately observed
facts accumulated. How to order them? Hoaw to
‘“ make the perceptions intelligible ” ? How make what
took place on earth consistent with what took place in
Heaven ? the fall of the apple from the tree with the
circuit of the moon round the earth? Exactly as man
had before, by submitting to thought the perceptible
idea of the ®ther, come to the assistance of thought, so
he had to act now in order to make his perceptions
visible and capable of being surveyed : he had to remove
the cataract from his eye, and that could only be by
means of comprehensions, by referring all the single
conditions of motion to a scheme which should be in
accordance with rule, artificially thought out, and
capable of being grasped logically ; not given to him by
the empirical observation of Nature, but set up auto-
cratically between the eye and Nature by the King in
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his Castle of whom I spoke in the first lecture. Here
again it was Descartes who laid down the principles of
our modern theory of motion, and at the same time’
of our whole science of mechanics.

All movements of visible bodies may, as a matter of
common knowledge, be referred to three fundamental
laws, which we usually call after Newton, because he was
the first to crystallise them in words, and has developed
them in all their sequence.’® But the third of these,
which is not to be found in Descartes, is by universal
consent recognised as a formal amplification of the first,®
and even so very disputable.®® We have to deal there
fore with two, not three, fundamental laws, and these
two laws were not thought out by Newton but by
Descartes; Newton took them over almost literally
from Descartes, though the latter had not worked them
up to such perfect refinement.?* All that the so-called ;
“ first Law "’ of Newton contains—that Rest and Motion
are not opposites, but only conditions. of a body,—that
every body left to itself remains perpetually in its own
condition whether of Rest or of Motion,—that the body
which is'set in motion, unless there be some hindrance,
will continue to move in a straight line with unaltered
speed for all time,—all this stands word for word in
Descartes. And I must call your attention to this, that
no single one of the thoughts uttered in this law is the
result of observation, or even capable of proof by experi-
ment.?2 The second law of Newton too, which treats of
the mensuration and direction of the Motion which is
communicated by one body to another, is contained
without a single omission in Descartes. It is he then,
and no other, who perfected this creative work of
thought. But here again, as in the case of the zther,
Descartes overshot the mark, and like Diirer in his
doctrine of proportion, introduced superfluous, and even
in the end false, matter, so that the sure tact of a Newton
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was sadly needed to purify the core from the slag. But
the only thing that is of interest to us here, is the fact
that Descartes, by the introduction of a few schematically
theoretical conceptions, contrived to unravel and so make
available for mental elaboration that which winds itself
round our senses from childhood,—that in connection
with which the whole united antiquity never achieved
clear ideas,—that which the great calculators and experi-
menters of the fifteenth and sixteenth centuries failed to
set free from the entanglements of the whole material of
perception ; I mean the Phenomena of visible motion.
Here again as you see is a “ new form in the realm of
thought.” And here as in the former case the value of
such a creation for science and philosophy is immeasurable.
For just as the symbolical hypothesis of @ther paved the
roads for thought upon which it was now possible to
arrive at a rational appreciation of the phenomena of
light, of electricity, etc., by means of a visible representa-
tion, so in this case the setting up of a schematic theory
of Motion based upon metaphysical conceptions allows
us to range the over-rich mass of facts seen into a few
schemes of thought, where they can be guarded inclosed
in formule. For there is the turning-point: since the
Visible is as fully as possible,—in some lucky cases
altogether,—transferred into the realm of the Unseen, of
that which is as yet only thought, it possesses a handiness,
a pliability, a movability, which otherwise are foreign to
its own perceptions,—purely as such—and are dull, inert,
awkward : they are, just as Kant taught us, blind, and
grope about in the dark; but as soon as the human
understanding has arranged them into comprehensible
Schemes then it does with them as seems good to it,
dissects a Whole into Parts, unites Parts at will, in short
behaves as it chooses : it is Lord in its Castle.
- We have now, as I believe, made an important advance
in the understanding of the universal relations between
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thinking and seeing,—which collaborate in so peculiar
and twofold a combination for the building up of a
system of philosophy,—as well as in respect of the
recognition of Descartes’ special aptitude for acting as
intermediary between them. Our formula that Descartes’
distinguishing gift was to make the visible invisible and
the invisible visible, is no longer a formula, but an
Insight. But I cannot let the matter rest there. Kant's
thinking is a pinnacle of the human intellect ; no man
can reach him who shirks the trouble of climbing. It is
therefore indispensably necessary that you should your-
selves now enter upon the region which lies between
perceptive seeing (or the sensitive faculty) and the
understanding, which binds together comprehensions :
otherwise you will only be possessed of partial, not
complete, distinctness.

Let me, however, in a parenthesis introduce a short
remark upon the subject of Symbol, Scheme, Hypothesis,
and Theory. It is not a question of mere terminological
clearness, but of a visible representation, which will also
be useful to you philosophically.

The Symbol, in fullest acceptation of the word, is the
perceptive demonstration of that which is thought : the
Scheme, in its widest sense, is the rendering into thought
of that which has been perceived : the Symbol furnishes
thought with a thinkable perception; the Scheme
furnishes perception with a visible thought. Within the
symbol, however, it is possible to distinguish between a
more purely perceptible and a more mental conception of
the demonstration: the result of the first is the true
Symbol, that of the second is the Hypothesis. In the
same way the Scheme splits up into true Scheme and
Theory. From this I draw the following explanatory
diagram.

The advantage of this diagram is that it accurately
describes the mutual relationships of these different
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conceptions—that is to say, if I may so express myself,
their mutual position in the Space of Thought. You see
at a glance that if, on the one hand, Symbol and Hypo-
thesis are related, on the other the relationship is between Lk
Scheme and Theory, while Hypothesis and Theory,
Symbol and Scheme in the same way lie close to one
another. A very slight mental impulse suffices to turm a
Symbol into a Hypothesis, and a Theory into a Scheme ;
it is a sort of swinging of the pendulum that our intellect

The rendermg perceplible
that which is thought

Hypothesis| Symbol

abstract perceplible

Theory ;| Scheme

The rendering thinkable
that which is percelved

is carrying on the livelong day without paying attention
to it. But even the boundary between Symbol and
Scheme, as between Hypothesls and Theory,is not i insuper- 2
able: a small change in the standpoint suffices to give "
a colour of Scheme to Symbol, and a colour of Symbol to
Scheme, and in the sciences Hypotheses have a way of
quite quietly, according to seniority, slipping into
Theories. On the other hand, as regards the two pairs
which stand crosswise to one another, Symbol and
Theory, Hypothesis and Scheme, it is a matter of impossi-
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bility for them to be changed into one another. But
what cannot occur directly may sometimes be effected
indirectly, and so it often happens in the Natural Sciences
that a Hypothesis by degrees acquires the value of a
Symbol, becomes schematised, and at last stands in all
the dignity of a Theory. In the course of time that
which is really only thought, and as such in a slight
degree hypothesised, has managed to assume the character
of perceptibility to such a degree, that it is conceived as
practical perception, and is then converted into thought,
so that it takes the shape of a Scheme, and in the end of
a full-grown Theory. With the ®ther, for example, it is
always the case, until often some new discovery sud-
denly reminds us that this idea only possesses a sym-
bolically hypothetical value ; that is the way in which we
men befool ourselves without any suspicion that we are
doing so. The inverted process from Theory over
Scheme, and Symbol over Hypothesis, which hardly
occurs in science, is, on that account, common in everyday
life. That which is seen is converted into thought by
Science, but the layman comprehends scientific schematic
thought as true perception: indeed, we have heard a
Helmbholtz talking of particles of ®ther * along which
a Ray moves |

This, however, is only a side issue. You must draw from
it the one distinction between thinking and perceiving
which is perpetually being forced to and fro in our brains.
Perhaps in addition to that the small artificial Scheme
may render us good service.

And now let us go back to Descartes.

From the two examples that we have taken, ther and
the laws of motion, you will perhaps already have begun
to suspect that thought and perception are not merely
transiently, but really and permanently divided from
one another. A complete fusion between them never
takes place. There is never so much as an attempt at
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such a fusion. The world, as we perceive it by our senses,
does not satisfy thought, and never has satisfied it : for
the world is incapable of thought, only our brain is that :
and so thought creates for itself a Kosmos of its own, a
special perception ‘‘ converted into thought,” and dis-
covers at one time the Atoms, at another the Zther
which the modern science of physics designates simply
as ‘‘ unperceivable matter and invisible motion.”’3% And
yet thought does perceive the unperceivable because it
wills to do so; and thought sees the invisible because in
no other way could it build a bridge by which to attain
perception, or make a road by which to reach the dreams
and works of Reason. We may grant that this @ther, this
atom, is something perceptible, indeed it is seen with all
the special intensity of a dream-picture, and it is only
thanks to this vision that thought can climb aloft. In
spite of this the @ther, like the Atom, is sicklied o’er with
the pale cast of thought, and—again like a dream-picture,
as we advance they retire and ever elude our grasp:
they are indeed not perceptions of the senses, but percep~
tion that is thowght : a symbol is not a thing: the man
who seeks to investigate ®ther and atom by perception,
is tilting against something that does not exist. The
analogy holds good with our perception. The schemes
upon which we base our experiences in the matter of the
movement of bodies have for their aim the transferring
of these perceptions into the domain of the compre-
hensible : here it is, and nowhere else, that thought like
a mighty tree must carry and nourish the monstrous
rootless liane of empiricism that is ““ conscious of no
bounds.” In this case our aim is to convert what we
have seen into a quantity, that is to say into something
so far only thought ; colour becomes a quantity of oscilla-
tion, and a man born blind can talk as much wisdom
about it as a Titian.

But should you not yet be convinced that it is the
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intimate laws of the human intellect, the fundamental
facts of metaphysics, that are the informing power that
is at work here,—should you imagine that without calling
to your help metaphysical discussions you can arrive at
clear notions about Time and Space, and about Motion
in space and time, I will instead of laying before you
arguments for which you are not yet prepared, address
one request to you: I would ask you to refer to the
scholion on the eighth definition in Newton’s mathematical
principles of natural science. It is the man of distinctly
anti-metaphysical principles who is talking to you, and
that indeed in a work of imperishable importance. In
the beginning of the passage in question he declares with
disconcerting guilelessness—" Time, Space, Place, and
Motion, as matters of common knowledge, I do not
explain.”’3¢ If the question were merely one of dealing
with the simple perception of these things, then an
explanation of time and space would be as little necessary
for the greatest intellect as for the most narrow-minded
cow-herd. It seems to me that this postulate was alto-
gether insensate : that which is self-evident cannot gain
in value by explanation: on the contrary, it is out of the
life that the word comes. Descartes’ warning is: sl
fast mettre au nombre des principales erreurs qus pewvent
ére commises dans les sciemces lUopimion de coux qus
veslent définiy ce qw'on ne pewt que concevoir. But there
is no question of time and space, as they are known to
all, —Newton himself will presently teach you that this
would not lead us one step further in Science,—but with
that intent it is our business to transfer that which is
seen into that which is thought, and vice versa, and so we
arrive at inextricable confusion until a critique of human
Reason has illuminated us. Read a little further in
Newton’s scholion. You will find there things about
“ absolute space” (spatium absolwtum) which are not
less edifying than the properties of the absolutum gquid of
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the schoolmen. This ““ absolute space is without relation
to any outward object” (sime relatione ad extermum
gssodvis) ; but there would be little to be made of a thing
which stands in no relation to anything; therefore, in
addition to this absolute space, relative spaces are assumed
(in quantity), and these relative spaces are movable in
absolute space of which they constitute the parts! I do
not think that the human intellect has ever attempted
to imagine anything so monstrous as this quantity of
spaces, which move about in confusion. It is true that
these movements are only a passing idea such as might
appeal to the intellect of our aforesaid cow-herd, for
immediately afterwards Newton gives utterance to this
deep reflection : ** if the parts of space are turned out of
their place they are, so to speak, removed from them-
selves ”’ ; but even that will not do, and so we receive
the amplifying assertion about these relative spaces—
‘‘ the spaces are their own places’ (spatia sumt sus
spsorum loca). And when you are stuck fast in this
utterly senseless empirical jumble, you are taught that
this space (of which you were told on the previous page
that it is such a matter of common knowledge that it
needs no explanation),—is beyond your ken, and that
‘“ you are not able to separate its parts by means of your
senses ”’ ; and therefore, and here comes the gem of the
whole, since you are dealing with something not percep-
tible to the senses, something impossible of distinction,
therefore, guonsam, you must assume perceptible mensura-
tions (mensuras semssbiles). So with perception you are
to reach the invisible, and to measure something the parts
of which you are not able to distinguish! The cause of
this confusion which could only be cleared up by the
highest critical circumspection and the finest analysis,
lies in this, that mankind is not possessed of a clear
appreciation of its own intellect : we interchange the
Scheme which is only capable of being thought with the
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true perception of the senses. There in the case of sther
(just think of the theory of undulation and its powerless-
ness in respect of colour) that which pertains to thought
intruded into perception with disastrous results; or
perhaps it would be more correct to say,—since the ather
is, as you will remember, a thought converted into
perception—the human intellect proved incapable of
producing out of its own powers a symbol which should
equal Nature: here, in the fundamental conceptions of
dynamics as developed by Newton, the same intellect
proves incapable of freely discovering thoughts in all
portions, that is to say, of converting into thoughts its
perceptions by the senses. In order to bring our percep-
tions under a few fundamental conceptions we invented
the law of inertia : but the thoughts of absolute space,
endless time, the uniformity of a body, which according
to definition should be alone, and so removed from all
comparison,—all this is not known to us by perception.
From empirical perception we borrow that minimum of
perceptions of the senses without which our theoretical
thoughts would be empty, that minimum without which
the scheme could not be fashioned : but true perception
never exactly tallies with this theoretical schematisation.
And so we come to a standstill as soon as we in all too
great simplicity attempt to satisfy the human intellect
without a metaphysical critique, although in practice
all goes well enough, and a Newton erects a building
worthy of everlasting admiration when once we grant
him a certain series of premisses as unthinkable as they
are imperceptible.3®

You see from these considerations how important it is
accurately to investigate the critical domain between
perception and thought, and also how many difficulties
throw us into confusion by piling themselves up against
our understanding. Happily there is one function of our
intellect, one, only one, mathematics, which allows us to
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clear up this matter to perfect distinctness. One general
explanation, and then I propose to start upon a discussion
of Descartes’ relationship to mathematics : in this way
we shall by degrees reach daylight, and we shall have no
difficulty in seeing how all this may be applied to the
study of Kant.

I propose here to insert a diagram which will serve as
a pause, and give my words a really comprehensible
meaning. If we express the range of the human intellect
by a quadrangle,—a circle would be better, and a globe
of course still better—we can in general terms affirm
that one half belongs to the senses, that is to say, to
perception, to that which is perceived, the other to the
understanding, thought, the formation of comprehen-
sions.; those are the *“ two quite heterogeneous portions "’
of which Kant spoke a while ago. A more minute con-
sideration, however, such as that which the history of our
natural sciences has forced upon us, will soon convince us
that pure perception and pure thought are not directly in
contact, but that there is an intermediate domain which
-serves to help the crossing over of the one to the other.
There are certainly no fixed boundaries; we are not.
dealing with a machine the wheels of which simply lay
hold upon one another, but with a living structure in which
every single organ in combination with all the other
organs forms a unity at once real and ideal. Whereas
in a watch the parts come first, and it is only in the end
that the watch as a whole comes into existence by the
combination of the parts,—in a living body the Being
itself is the first, and that which we are pleased to distin-
guish as parts or organs, is formed by degrees and has
never more than a conditional importance in regard to
the Being, since the division of the functions does not
take place, as in the watch, according to an immutable
stencilled pattern, but one organ can even take up the
duties of another. Still a Scheme will serve our present
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purpose, and a Scheme is only clear when it is schematic,
that is to say, absolutely quadrangular and rectilinear.
So we will draw our quadrangle and assign one half to
the Senses (the Simmlichkeit of Kant) and with them to
Perception,—the other half to the Understanding (as
Kant calls it) with its conceptive Thought. But, towards
the middle, pure conceptive thought crosses over to per-
ceptible thought, and in the same way, towards the
middle, pure perception of the senses crosses over into
thoughtfulness. This boundary land I will denote by
hatchings.

You have already seen how the understanding strove
to annex into its own domain the visually seen percep-
tions in regard to Motion, and how with this intent it
drew them over, not without violence, by the help of
Schemes to its own special boundary land of perceptible
thought ; and before that you had seen how the senses
had succeeded in awakening to a glorious life scientific
thoughts which had up to then remained unfruitful, and
when well considered generally unthinkable, by the
means of the discovery of a sensible and perfectly percep-
tible Symbol, the ®ther.

The slightest reflection will surely suffice to show you
what a travelling backwards and forwards goes on
within the human intellect. If, for instance, in our laws
of Motion stress should be laid only upon the theoretical
and arithmetical, which was the case with Newton the
juggler in figures, then these laws end by losing all per-
ceptibility, they leave our middle line for the boundary
of the hatched part, they become altogether thoughts :
but with Descartes in these very same laws of motion
it was the conception of the senses which prevailed, and
more recently with Hertz in the same way the geometri-
cally perceptible: by those means the thought shifts
towards the middle line, that is to say, towards the
Symbol, and Theory becomes relatively more schematic
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than theoretic. The same thing takes place with our
thoughtful perceptions. They may belong so entirely
to the senses, that is to say, they may stand so entirely
on the edge of this hatched region, so far therefore from
the half assigned to the understanding, that comprehen-
sion is not in a position to grasp them. Goethe’s meta-
mnorphosis is an example of that. Descartes’ @ther, on
the contrary, belongs in an important degree more to the
realm of thought, in spite of being still quite concrete.
The symbol of the zther can be drawn into itself from
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the conceptive portion of our being with such violence
that, as you have seen, in the end every concrete concep-
tion fades away, and zther subtilises itself into a motion
as yet only imagined, dispensing with every perceptible,
material foundation (see page 130). In this case then
not only is the middle line crossed, and the Symbol
turned into Scheme, but this Scheme itself is as yet little
more than Thought. I commend to your understanding
the Physics of Lord Armstrong and the ‘‘ Primitive
animal ”’ (Urtier) of Goethe as the two most remote and
most opposite ends of our ‘‘ buffer state.”” In the one
gase a conception (the movement of the No-Thing in
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empty space) which wipes out all conceptibility down
to the uttermost remnant, so that it is impossible to
think of it any more ; in the other case a thought (the
original creator of all individuals, itself without any
individuality) has so completely materialised itself that
there remains not even that minimum of conceptibility
without which no form can be clearly recognised.

From this schematisation and this warning against the
misuse of the Scheme, let us now turn to Mathematics.

The characteristic of the science of Mathematics is
that it takes possession of the * buffer state,” the hatched
part of my diagram, and exactly fills it. Here is a case
where no scheme can be too uncompromising. Both the
two forms of Mathematics (on the one side the perceptible
form of the science,—Geometry or the doctrine of Formis,
—on the other, the comprehensible form,—Arithmetic
or the doctrine of numbers) reach inwardly with exact
precision towards the middle line, that is to say, towards
the boundary line between the two domains of the
understanding and Perception by the Senses. But
inasmuch as mathematical science reaches outwards

only exactly so far as the boundaries of this intermediate .

region, and does not cross it, so there arises between its
two parts a reciprocal independence, an exact Parallelism
which is nowhere else to be found between perception
and thought. That which is thought mathematically
contains nothing which might not also be perceived,
and that which is perceived mathematically embraces no
forms which might not also be grasped by thought.
Here that unconscious shifting to and fro, of which we
spoke just now, does not take place : every mathematical
conception, every mathematical representation of ideas,
has its appointed and immovable place. The two
mathematical fields of intellectual operation are not
identical,—the diagram shows how entirely autonomous
they are,—and yet they are a matched pair, the one
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being the counterpart of the other. On the other hand,
the sharp definition of the middle line conditions such an
uncompromising antithesis of the two mathematical
functions as nowhere-else occurs between perception and
the representation of conceptions. Here there is no
such gradual crossing over as we found between other
Schemes and Symbols. Geometry is pure Symbolism ;
the science of numbers is Schematism devoid of all
Perception, it is the prototype of what Kant called
‘“ thoughts without contents.””3 The conversion of
the one into the other can only be effected suddenly,
and is, as I shall show presently in detail, the result of a
purely internal and arbitrary deliberation. Even where
the two parts of the middle line are very close to one
another—I shall give an example immediately,—there
are no means of changing form into numbers gradually ;
on the contrary, the concordance between thought and
perception must be seen directly. If mathematics were
not a purely human thought and perception, if we had
to derive them from experience, as for instance we do our
perceptions of the movements of bodies, then indeed we
should be in a bad case; for Nature, as outer experience,
gives us no handle whereby we may bring form and
numbers into connection. By good luck, however, our
empirical shallow pates are at fault, and in geometry we
possess our archetypical Symbolism, and in algebra our
archetypical Schematism, and therefore,—pray note this
therefore—since mathematics are a form of thought and
perception dwelling in us, and since they exactly fill that
frontier domain of our intellect, therefore it is here, and
here only, that we are in a position to convert Symbol
into Scheme and Scheme into Symbol in their absolute
entirety.3?

I shall make this conversion clear to you by an example.

When a boy receives his first instruction in calculation
by letters (Algebra) the poor wretch is in the first place

L—R
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compelled to learn by heart a series of equations, of
which he can make neither head nor tail, not because
there is no food for thought in them, but because on the
contrary they are matters exclusively of thought, since
they deal with pure and therefore empty (“ void of
contents ”’) conceptions, absolutely without any percep-
tion. The first of these equations runs thus :

(a+b)¥=a?+2ab+b2.

That is to say, @ and b added together and then multiplied
by themselves equal & multiplied by itself, added to
twice the product of a multiplied by b, added to &
multiplied by itself. Is not that a terror to listen to?
But if we take heart, and jump out of schematism into
the symbolism of our intellect, we immediately see the
truth of the proposition, without wasting a single thought
on the matter. Let me show the thing in a diagram,
only begging that you will not exercise thought upon it,
but just simply open your eyes.

We take a line @ and add to it in a straight line the line .

a [
“,-—'h-.
" 1

And now upon this line we build an equilateral and right-
angled quadrangle.
a b

m

(a + b)*
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‘What you see here is (a+5)3. That this square is equal
to the square on a increased by the square on b, increased
by twice the right angle which consists of the length a
and the breadth 3, you will see directly from the following
construction which I build into our quadrangle.

ad b
N ZD\ Va

a* ad

In this way Algebra has been converted into Geometry,
the scheme of numbers into a Form-Symbol. And you
need only invert this simple example, that is to say,
think of the square and the construction introduced into
it as the starting-point, in order to understand that it
must of necessity be possible to convert every geometrical
construction, every play of constructive phantasy, into
a purely comprehensible, entirely perceptible, in other
words algebraical, expression of figures.

In the case which we have just been talking about
mathematical perception and mathematical thought were
in close proximity to the dividing middle line : there was
therefore no difficulty in grasping the comprehension as
material, the perception as abstract : generally, however,
they are far removed from that line, and it was Descartes
who first taught us how we must set about in order to
succeed in revealing the Scheme as Symbol, the Symbol
as Scheme, a discovery by means of which he became
the founder of the so-called higher mathematics. And
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here it is that we must now follow him if we wish once for
all to ascertain the relationship between thought and
perception, which is indispensable for any understanding
of Kant.38

The whole course of our considerations up to the
present will easily convince you what a special attraction
mathematics must have exercised on a man like Descartes,
on a man whose distinguishing gift it was to discover
Symbols and Schemes, in other words, to make the
visible invisible, and the invisible visible. Yet, if we
wish to understand Descartes’ personal method of per-
ception, it is important that we should be accurately
instructed as to his position in regard to mathematics,
and that is just where our school-books lead us astray.
In order, therefore, to be able to speak of Descartes’
mathematical achievements, my first business must be
to dispel the common, and almost without exception
ruling, misunderstanding about Descartes’ conception of
mathematics, and about the place which they occupy in
his whole thought. This is the only way in which we
can extricate ourselves out of the jungle of meaningless
phrases into the free Pamir of clear insight.

In our scientific knowledge of Nature mathematics
play the part of the mechanism which electric engineers
call a commutator or current reverser. As soon as we
succeed in arriving at phenomena,—even should it be in
so arbitrary and contradictory a way as was the case
with Newton in his doctrine of gravitation,—the game
is won ; we go on turning the current, i.e. the perceived
into the conceptible, and the conceptible into perception, ,
exactly as in the (¢ +-b)%. The one helps the other forward,
and so.we are ever rising higher and higher, and that
without ever falling into error, for the simple reason that
we are only working within our own intellect, and so
make images and thoughts take their proper places in
regard to one another. That was what Descartes, after
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Plato, was the first to see ; he it is who endowed us with
the thought of analytical geometry, with which we shall
immediately busy ourselves more closely: yet he did
not remain caught in the meshes of purely mathematical
ideas, but his masterful intellect stretched out far above
the science of mathematics. If it is absurd to follow
Schopenhauer in representing Descartes as undervaluing
mathematics, so it is hardly less full of misunderstanding
and misleading to exaggerate the significance of mathe-
matics in his thought and for his philosophy. The image
of the ®ther and the thought of the law of Inertia are
sufficient proof that his development of this mathe-
matical juggling only served him as a preliminary exercise,
and so he holds that it is to be understood by others, as
his Régles pour la direction de Uesprit clearly set out.
The doctrine of numbers and forms does not contain
truths ; ratheris it in one respect quite empty, the emptiest
thing that one can imagine : for in it neither is perception
nourished by comprehensions from outside, nor do its
conceptive gymnastics allow of enrichment by special
thoughts ; mathematics are simply a system of formal
principles of perception and the concatenation of con-
ceptions.?® Descartes is continually laughing at the
professional calculateurs and géoméires, and says that
their business is de s’occuper de bagatelles. Open any
work on philosophical history, you will find every-
where that Descartes declared that mathematics are the
* origin and source of all truths.” Nothing has done so
much to turn good brains amongst us from Descartes as
this reputed saying. For what is one to think of so silly
an assertion—at best a sort of mythical Pythagorean
symbol of Nature, something which was in truth further
from this man than from all others? And yet no man
doubts the authenticity of the position, otherwise it
would not be quoted with the usual inverted commas in
one learned German work after another, and the whole
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thing is just a matter of mistranslation. The passage in
question occurs in the XIth volume, p. 219, of Cousin’s
edition. Descartes has just set out the first principles of
his Method, which he reduces to two principles only:
first and foremost, and as indispensable, the clear percep-
tion of the object (/'sméustion) ; next, as second, the con-
sistent and unbroken deduction of the propositions (la
déduction). Here the perception of the senses and under-
standing appear in their first and most elementary relation-
ship.4 Still their reciprocally conditioning interplay
cannot but lead us much further. So Descartes points to
Mathematics as an example, and as the only safe schooling
for the application of this quite universally adopted
Method,—mathematics which he holds to be incomparable
and indispensable as an exercise of the alliance between
the most manifest perception and the strictest logic—
and then comes the sentence which has given rise to the
misunderstanding to which I have alluded: je swss
convaincu qu'clle est supérieure @ tout autre moyen humain
de connailre, parce qu’elle est Uorigine et la source de tosdes
les vérités. The pronoun elle refers to the Method, the
great universal Method, the Method of the reversion of
the current,—not to Mathematics! The Method of
the reciprocal interpenetration between perception and
thought is the source of all true knowledge—this Method !
In no way mathematics by themselves and of themselves,
of which Descartes on the following page assures us that
there is nothing more empty. Rien de plus vide. Even
as a matter of grammar the thing is out of court. Ele
could not refer to mathematics which are almost always
spoken of in the plural, and in this very passage are
without exception given as les mathématiques and elles.
How little Descartes was inclined to look upon mathe-
matics as the ‘“source of all truths” is sufficiently
manifest from the fact that he reckons les nombres et les
figures among those ideas gui ne peuvent pas étre estimées
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2m Dur néant, guoique peut-étre elles n’aient aucune existence
hors de ma pensée, and that in another place he says of
them, clles ne pewvent pas étre considérées comme des
substances, mais seulement comme des termes sous lesquels
La substance est contenue.*! But that is the way in which
we treat our great men ; instead of adopting an infinitely
subtle, vivid, pregnant knowledge, we accredit the genius
with any manner of patent absurdity at which every
commonplace man runs a tilt with solemn self-satis-
faction.*® Just as little truth is there in the affirmation
that Descartes taught that philosophy was destined to
become a “ universal system of mathematics,”” an affirma-
tion which we in the same way meet everywhere. He, on
the contrary, called attention to the fact, as Plato had
already done, that in a series of Sciences,—he mentions
optics, astronomy, mechanics, acoustics, everything must
at last come to a question of mensuration and figures, and
this remark leads him to the affirmation that all these
sciences in combination with geometry and arithmetic
form wne science mathématique em général, or ume
science mathématique unsverselle. But this description
holds good only in contradistinction to the other sciences,
and so far from saying that the universal science of
mathematics is all-embracing, Descartes asserts expressly,
*“ I have busied myself so much with it that I think that
I may henceforth devote myself to higher sciences,
without having to fear being over-hasty.” Descartes
would have agreed with Kant, ‘“ Philosophy makes use
of mathematics only as an instrument.”” For the rest he
himself clenches the question into a convenient and
correct formula when he says, “In my method the
science of mathematics is the husk and not the core.”

It was indispensable to replace a conception that is
meaningless and false into the bargain by a true apprecia-
tion of Descartes’ conception. So much for that. There
is only one more thing which ought to be brought out in
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this connection, and that is the strong insistence which
he lays upon perception as the source and fountain of all
truths, for that is the true conception of Descartes’
teaching. It would be quite imaginable that a philosopher
might have set up this ‘ mathematical method,”’ and yet
have taken the abstract side as his starting-point.
Descartes did not do that. On the contrary, jast as in
mathematics he takes his stand upon geometry, so he
consnstently insists that perception (J'smiustion as he calls
it) is the one and only mdxspensable foundation of all
knowledge What he prizes above all in mathematics
is that “ they exercise the phantasy in the right con-

ception of forms and motions, and so accustom wus to
represent phenomena to ourselves correctly’’4® It is
not the least of the achievements of the pion¢er that he
introduced the principle of perception into philosophy in
the stead of the method of tyrannical and sterile logic
which up to his time was alone dominant. It you read
the writings of Descartes, you will at once be struck by
the frequency with which such expressions as vosr clasre-
ment, comcevosy fort clairement et fort distimctement,
smaginer clairement, la conception évidente d'us esprit
sain, etc., occur : the foundation-stone upon which the
whole of this philosophy rests, is simply clear perception,
and so it is that the first power of man which must be
methodically developed, is la perspicacité en envisageant
distinctement chague chose, which means, ‘‘ the piercing
glance which shows itself herein that we should see
everything clearly.” Yes! but ‘‘ perceptions without
conceptions are blind ”’; it is conceptions that first
make them intelligible. Thus it is that in Descartes the
algebra of déduction follows upon the geometry of sntustion,
and that the sagacité @ obseyver rigouressement I enchatne-
ment des choses follows upon perspicacité. 1t is character-
istic of geometry that by itself it does not carry us very
far, It is true that a carefully planned geometrical
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comnstruction contains all the connections which may later
be drawn from it, still the eye is clumsy and confused,
amnd the more we succeed in converting that which is seen
irxto that which is thought—in this case connecting forms
into symbols of figures,—the richer will be the results.
T his experience drawn from the practice of mathematics
was applied by Descartes to all other spheres of thought,
exacting that we should first see clearly, and then dissect
with flawless logical keenness. Without a brilliantly
powerful perception of the material empirical world, no
true knowledge,—nothing but cobwebs of the brain !
‘Without an “ algebraically ”’ dexterous analysis of that
which has been seen clearly and lightly, no true science,
no philosophy! It is always the same principle: the
interplay between understanding and the senses, between
conception and perception, between Scheme and Symbol.
And of all importance is the doctrine that perception
always takes the lead, while logical dissection exclusively
comes into play in the second place. Pure intuitions of
reason and pure logical arguments have no value for
Descartes ; they are objectless. In contradistinction to
the schoolmen not only of his own time, but also of the
nineteenth century, Descartes declares roundly, ‘‘ logical
forms and syllogisms are of absolutely no use for the
discovery of truth,”—* Dialectics are rather a hindrance
than a help.” They can only play a part secondarily,—
only in the analytical investigation of that which has
been discovered by direct and experimental perception. 44
That is what Descartes understands by his ‘ mathe-
matical method.” Fundamentally his attitude towards
mathematics is precisely the same as that of Plato, who had
already suspected and preached the intermediary position-
of mathematics, and on that account ascribes to the
exercise of mathematical methods an incomparable
significance for the development of the power of know-
ledge, but nevertheless laughs at the professional mathe-
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maticians when he says, * they make themselves ridiculous
with their fussing, as if with their complicated calculations
and barbarous terminology they were achieving some
mighty thing, whereas the whole significance of mathe-
matics lies in the fact that they serve as a medium of
philosophical thought and as a road leading to know-
ledge.”’4® Descartes was conscious of this historical
connection. According to him the thinkers of antiquity
would have found it impossible to recommend mathe-
matics as a philosophical instrument, if by them they
had only understood calculation ; he was more inclined
to believe gqu'sls reconmasssaiemt ume certaine science
mathématique diffévente de celle de notre dge, and it was
this other science of mathematics which he once more
took up.

I think we have now quite intelligibly shown how
there is no inconsistency in Descartes when he at one and
the same time declares that there is nothing ‘‘ more
empty "’ than mathematics, and in spite of that holds
that the philosopher is bound to spend much time owver
their study. And since you now know that when he
busied himself with mathematics it was not on account
of any formal whim, not on account of any
cobwebs of the brain, but on the one hand in the interest
of the precedence of perception over thought in every in-
vestigation of nature and mankind, and on the other hand,
in the interest of the conscious handling of that method
by which perception and thought reciprocally help one
another. Since you also are in possession of the com-
forhag assurance that it is no barren philosophy, but
scientific and living perception of the world that is at
work here, so I hope that you will have the courage to
climb one last rocky peak with me where the sharp pure
air of the glaciers will be wafted around us. If Descartes
has by others been misunderstood, and has remained
unrecognised, there is one act of justice rendered to him
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>y every cyclopedia. He is the first inventor of analytical
reometry, with which he revolutionised our whole doctrine
>f geometry and numbers, and gave the impetus to the
liscovery of the so-called higher mathematics, upon
which again our modern sciences of Physics, Mechanics,
and Astronomy are based. It is now necessary that you
should see Descartes,—who made his discovery not as
a professed mathematician, but as an amateur after a few
months of self-taught studies,—at work in this direction ;
the detestation in which we hold all verbosity, should
steel you not to rest before you have grasped in its solid
significance the question which lies at the bottom of our
observations of to-day. I admit that we shall here have
to tread the special path of mathematics, and that is
distasteful to the man who is no mathematician ; yet I
hope we shall succeed in applying ourselves to the subject
in such a way that even those who are absolutely ignorant
of mathematics will be able to see exactly what we are
driving at. And with this we shall in the first place gain
the advantage of obtaining a quite exact idea of Descartes’
individual method of Seeing: in the second place we
shall gain the knowledge, not merely theoretical but
absolutely concrete resulting from practical perception,
that every transition from thought to perception and
vice versa,—even where (as in mathematics only) it
takes place with absolute precision—has in itself some-
thing artificial and arbitrary, from which it results that
perception which is thought always remains more or
less a Scheme, and thought which is perceived always
remains more or less a Symbol ; last not least, we shall
be driven on a purely perceptible and therefore entirely
safe road, to the very central point of that Kantian
perception to which it is otherwise so difficult to gain
access, and which is so dark and difficult to illuminate.
That point is the conception of the Transcendental. In
this way Kant’s method of Seeing the world will no longer
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be so foreign to us, and we shall have gained in addition
an advantageous standpoint for a later study of his
philosophy. For these reasons I urge you to follow me
for a while in the pure domain of mathematics.4¢

* * * * * *

In order that you may make your way with some
pléasure into the subject of analytical geometry, which
touches the innermost essence of mathematics, I must at
the outset tell you what was the aim of this discovery of
Descartes. It is necessary that you should know this,
otherwise you would see nothing but a sort of spse
dixit in the proceeding, and that might mean astonish-
ment, but it could not mean understanding.

With the help of perceptible mathematics, namely
geometry, simple problems may be solved, but not
complex problems; human imagination soon gives up
the task : a very complicated system of lines and points
and bodies, which assert themselves in various ways, is
something which we cannot put with perfect clearness
before our eyes; we are not in a position to compare
differently formed bodies directly with one another; we
are not able to see, to recognise with our eyes, the out-
come of it all. But in a quite different measure we are
able to deal with the mathematics of conception, that is
to say with numbers or the symbols of numbers ; for in
this case the master law-giver is not perception, but
Logic, and that implies the opportune succession of a
linked chain of insight into facts, instead of a Present
only to be deciphered by a direct and simultaneous com-
bination. If we deal with numbers logically we need
not trouble ourselves about the perceptible meaning of
each single operation of calculation; the correctness of
the result is the important matter. That is why men
very early came to reduce lines and rectangular figures
to numbers, as, for instance, expounding the relationship
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of the square on one side of a rectangular triangle to the
squares on the two other sides, not perceptibly by drawing
figures, but arithmetically and algebraically. But how
arrive at a universally valid expression in numbers for
complex figures, such, for instance, as curves ? That was
the question upon which many men busied themselves,
and no one found the solution.

Here it was that Descartes came to the front as a crea-
tive genius. He perceived that to reduce a curved line to
a symbolical expression in numbers, the first necessity
must be to bring the particular curve (circle, ellipse, volute,
etc.), into relation with straight lines. The next task
to be solved was the discovery of these straight lines.
Once solve that difficulty and discover the relations
between the curved line and the straight line, then what
was elusive would be brought to a standstill, the curve
would be bent straight, and the object would be attained ;
for as you will see presently, straight lines can always be
considered as numbers (real or symbolical), and a fixed
relationship between straight lines is therefore at the
same time an arithmetical relationship. Thus the curve
which is seen, becomes an unseen, logical, arithmetical
expression, and can take its place in every arithmetical
series by means of various calculations. In this Descartes
succeeded. With simple unconsciousness of the magnitude
of his achievement the first sentence of his Géoméérie tells
us: Tous les probiémes de Géométrie se pessvent facsle-
ment réduire @ tels termes qu'sls n'est besosn par aprés
que de connafirve la longueur de quelques lignes droites pour
les construire. As coins and watches disappear in the
hands of a conjurer, so in the hands of Descartes the
visible became invisible, the geometrical, arithmetical.
But you will at once remark that with this achievement
the inversion was of necessity given at the same time.
For it was only necessary to strike into the opposite
direction, and at once we were in possession of a form



254 DESCARTES

for every futile arithmetical formula! Here you have
the whole Descartes. Goethe declares that man can wrest
from Nature nothing more valuable than—

Wie :V:::t“;'ua: lznl su G’a':t veryinnen,

Wie sie das Geistrerseugte fest bewakre—
‘ When she reveals to him how she lets the substantial
lapse into the Spirit, how she preserves as substance
that which is the child of the spirit.”

Since Descartes has pervaded the life of man as teacher,
there has been no geometrical form which we have not
been able to let ““ lapse into Spirit,” that is to say, turn
into an arithmetical expression,—into an equation merely
thought,—no arithmetical picture “ child of the Spirit”
which we have not been able to convert to something
seen, something substantial. That is the essence of
analytical Geometry.

Now we may proceed to a closer exposition.

I hope that you are not scared either by Greek words
or by the jargon of mathematics. Both are accessible
if you only approach them in th